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PLATE L 

JL HIS plate reprefents an ideal fedtion of the abdomen, 
and the cut edge of the peritoneum is reprefented by 
the white line^ 

A. The LIVER. 

B* The INTESTINES. 

C. The KIDNEY. 

p. The BLADDER of URINE. 

K. The RECTUM. 

1. The PERiTONEUMj where it lines the abdominal 

mufdes. 

2. The PERITONEUM, where it is refle£ted to form 

the ligament of the liver. 
3« The liver being reprefented cut through, we can 
trace the lamina of the ligament 2j over its 
Vol. IV. a furface 



U IXPLANATIOM OF THE PLATE9. 

furface 3, formbg the peritoneal crat of this 
vifcu5. 

4. Marks the peritoneum refleded from the liTcr 

upon the diaphragm. 

5. Here the peritoneum is reflcded off from the 

fpine, to form one of the lamba of the me« 
fentery. 

6. The peritoneal coat of the inteftine, which we 

can trace round the circle of the gut until it 
unites again with the mefentery. 

7. 7. The PERITONEUM, forming the lower lamina of 

the mefentery. 

8. The PERITONEUM at that part where it is rcfleded, 

and covers the kidney. 

9. The PERITONEUM is here defcending upon the 

reclum e, we fee it refleded over the gut, and 
defcending again betwixt the redum and 
bladder. 

10. The PERITONEUM where it forms a coat to the 

fundus of the bladder. 

11. At this part we fee the peritoneum refleded up 

upon the os pubis, and from that we trace it 
to fig. I. Thus we fee, that the peritoneum 
can be traced round all its various infledions 
and proceffes ; which (hews, that it forms one 
continuous fac, and that the tnteflines and the 
liver are equally on the outfide of this mem* 
brane with the kidney. 
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Explanation of Plate II. 

This Plate reprefents the epididimis and tefticle, in* 
je£ted with quickfilver, and difle&ed. 

A. The body of the tefticle with the tunica alba- 

ginea diiTefted off. 

B. B. llie feminal veflels in the body of the tefticle, 

or TUBULi testis *. 

C The RETE TESTIS formed by the the union of the 
veffels B. B. 

s. The vasa efferentia, which as they pro- 
ceed from the tefticle, are convoluted in a con- 
nical figure, and are called thevAScuLAR cones. 

s E. The EPIDIDIMIS formed of the union of the vaf- 
cular cones ; it is a little diftefted and fpread out. 

p. The vas deferens. 



Explanation of Plate III. 

This Plate reprefents the proftate gland, veficula! 
feminales, and lower part of the bladder,* the parts 
being previoufly hardened in fpirits, the veficulac were 
afterwards cut open. 

A A. The body of the prostate gland; it is that 

lower part of the gland which can be felt 

through the re£tum. 
^ B. The proftate gland is here cut into and diffedied, 

in following the duds of the veficulas. 
c. The extremities of the du£ls common to the vefi- 

culae feminales and vafa deferentia. 

♦ Where the tubuli are emerging'to form the rcte vafculofiim, 
or rcte teftis, they are ^alied the vafa reQa* 

D D. The 
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D D* Tlie ccUb of the veficulas feminales, which arc 
laid open by a feftion. 

£ The left vas deferens, which is alfo laid open to 
(hew the cellular {lru£):ure which it aflumes to- 
wards its cermiuation 

F« The RIGHT VAS DEFERENS. 

G G. The foramina, by which the vafa deferentia opei) 

into the common dud. 
H. The lower and back part of the bladder. 

U The RIGHT URETER. 

Explanation of Plate IV. 

This phte repreients a ledion of the neck of the 
bladder. 

A. The lower part of the urinary bladder near the neck. 

B« The opening] of the right ureter, which is marked 
I. fig. ill. 

c c. The fabftance oF the proftate gland, which is cut 
through ; its thicknds, texture, and the man- 
ner in which it furrounds the beginning of the 
urethra, will be underftood from this plate. 

D. The URETHRA laid open. 

p. The VERUMONTANUM, Or CAPUT GALINAGINIS. 

o G« The points of feathers put into the openings of 
the veficulae feminales and vafa deferentia. 
N. B. Round thefe du£is, on the furface of the 
verumontanum, and in that part of the urethra which 
is furrounded by the proflategland, innumerable mucous 
du£U may be obferved : into fbme of thefe iinall brifUes 
are introduced. 



Pilnted by A. Strahai, 
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PLATE VI. 

Fig. I. 

An ovum in a very early ftage, reprefenting the ibaggj 
fur&ce of the true chorion. 

Fig. 3« 

Wc may fee here the foetus in a very early ftage 
contained in the tranfparent amnion, and, attached to 
the outfide of the amnion, the vesicula umbilic alis. 

N.B. Thele are not reprefentations of the fame 
abortion^ 

Fig- 3- 

Reprefents the ovum a little more advanced* 
A. The Chorion. 
B* The Amnion. 
q. The Foetus hung by the VHniLiQKh Chord. 

Vol. IV. b Expla* 
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Explanation of Plate VII. 

This plate reprefents two viewg of a conception, 
we (hall fay about the end of the firft month, and here 
the decidua and the ovum have been thrown oflF toge- 
ther. This abortion was prepared fo as to refemble 
the beautiful engravings in Dr. Hunter's xxxiv table. 

Fig, I. 

The deciduous efflorefccnce formed by the womb is 
feen here intire, and feen as if moulded to the cavity 
of the womb : it is only neceflary to obferve that it 
hung inverted. 

A. The lower part of the conception, which was near 

the neck of the womb, and which has fome 
coagula of blood attached to it. 
S. B. Quills introduced within the decidua by an open- 
ing near the neck of the womb, and their 
points brought out at that part of the mem- 
brane which anfwers to the opening of the 
Fallopean tubes : there it is either entirely de- 
ficient, or it is fo thin that it has been torn at 
c. c. 

_ t 

FjG. 2. 

Here the other fide of the conception is ffiewn,- and 
the ovum is feen to have adhered to the outer furface 
of the decidua. 

AA. AA. The quills introduced into the cavity of the 
decidua. 

B. The fhaggy furface of the decidua. 

cc. The fleecy ou;er furface of the chorion. 

It 
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It is here to be obfenred that the ovum^ c D E« may 
be fuppofed to be as it has defcended from the ovariumy 
only fomewhat enlarged, and it is here evidently on the 
outfide of the decidua, but it has been torn open, and 
that deciduous furface which conne&ed it to the furface 
of the womb at this place has been left with the womb> 
to be afterwards thrown off with the difcharges* 
D. The delicate membrane the amnios* 
s. The umbilical cord, and part of the foetus^ 



Explanation of Plate VIII. 

This and the following plate reprefents a conception 
of the third month, and as the abortion was thrown 
oflF very intire, we have another opportunity of ob- 
ferving the ftate of the decidua in a more advanced 
ftate. 
A. A thread paiTed through the more foUd placentary 

mafs fufpending the whole. 
H.B. The DECIDUA, having a peculiar reticulated ap- 
pearance. 
€• c. Shreads of the decidua, where it has burft in 

the delivery; 
D. The DECIDUA REFLEXA, tluough which alfo the 
proper membranes have burft. 

£• The TRUE CHORION. 

W. Very fmall curling arteries which are entering the 
decidua, or what may be confidercd as the 
maternal portion of the placenta. 

EXPLA- 
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Explanation of Plate IX. 

We have here prefented a view of a feftion of the 
lame conception. 

A» The DECIDUA. 

9. B. The cut edge of the decidu a, which will be feen 
to furroand the whole ovum, and particularly 
it may be obferved to form on the upper part a 
difl;in£); lamina from the placenta f. 

c. G. The decidua. 

D. The DECIDUA REFLEXA. 

F« The placenta already formed by the accumu- 
lated veflellB of the chorion. 

0« The CHORION towards thp lower part of the womb ; 
here, it may be obfenred the ieecy veffels have 
difappeared* 

X. The amnion. 

f. The umbilical cord t\id(led three times around the 
neck of the foetus. 
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INTRODUCTION. 



YIEW OF THE SYSTEM OF THE VISCERA, AND OF THE 

STRUCTURE OF GLANDS. 

Jn this laft volume we have to comprehend the 
anatomy and fundlions of the feveral vifcera of the 
abdomen and pelvis, confidered not only as individuall 
parts, but as connefted together and as forming with 
the lymphatic and circulating fyftems of veflels a great 
part of that chain of mutual dependance and relation 
which conftitutes the animal ceconomy a whole. It 
becomes neceflary therefore to take here a flight and 
curfory view of the ceconomy of the inteftinal canal 
and abforbing fyftem, including at the fame time fome- 
thing of the hiftory of opinions regarding fecretion and 
the ftru£lure of glands. It will be underftood, that 
thefe introductory obfervations are meant only to com- 
bine the feveral parts, and to prevent that manner of 
defcription, which is neceffary to accuracy and minute- 
nefs,' from leading us to confider the feveral parts a;; 
diftindl and infulated. 

An animal body is never for a moment ftationary : 
the remoteft part is in adion, and every point is fuffer- 
ing a perpetual change. From the firft moment of our 
exiftence we have commenced a revolution: we, by 
flow degrees, advance in aftivity and Rrength, and ripen 
to maturity } but by as flow and as fure gradations we 

B 2 deciiue 



4 INTRODUCTION. 

decline to feeblenefs an4 infirmities : and the more ra- 
pidly that animals advance in the firft ftage of their 
progrefs, fo is the proportion of their decline. 

But it is not in obferving the changes of the animal 
body from youth to age that the operations of the 
CEConomy are the moft interefting. It is when we find 
the living body to confift of parts performing a variety 
of fundions, and thefe conneded and mutually de- 
pendant ; when we fee the circulating fluid throwing 
out fluid and folid fecretions to build up and fupport 
the body, which is in inceflant and daily decay. 
Again, our admiration is ftrongly excited when we 
obferve the fyftem to confifl of fluids and folids, and 
the exigence of the animal to depend upon the balance 
of their power ; the fluids feparating and combining 
in new affinities, and forming the various fecretions ; 
and the folids having a£tion, and that action controlling 
the affinities and new combinations of the circulating 
fluids. We find that life fubfifts by the due aflion of 
folids and fluids ; or that an incomprehenfible influ- 
ence in a living body is exerted on the latter, and that 
the chemift can never fo combine the fluids out of the 
body as to imitate the changes produced in a living 
fyftem of fluids and veflfels. Forgetting that animation 
|s the eflential character of living bodies, phyfiologifta 
have too much endeavoured in every age to explain 
the phenomena of animated nature by illuftrations 
drawn from mechanics, chemiftry, or hydraulics. 

In a body in which there is life there is a perpetual 
wafte ; fir.1 by fecretions, which for particular purpofes 
are thrown into the cavities, and afterwards carried 
out of ths body entirely by the excretions of thekidney, 

th9 
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\he perfpiraiion by the furface, the exhalation by ihe 
lungs, the fecrelions of the internal cavities as.of the 
tniellines. But more than this, there is a decompoli- 
lion of the folids of the body which are carried into the 
circulating fluids, and finally difmifled from the fyftetn. 
Lallly, we cannot but obfervc, that even the powers 
of mufcular motion, nay, the powers of the mind and 
of the fenfes, are exhauded by exercife, and renovated 
through the intluence of the circulation. The conti- 
nued action of a mufcle ts followed by feeblenefs and 
the continued impreQlon of the rays of light exhaulls 
the retina, fo that the objed becomes firft faint and 
then vanifhes. 

Since there is wade of the foHds and fluids, and 
exhauRion of the energies of the fyltem, fo alfo muft 
there be a fource of fupply, and means of renovating 
its adton. Accordingly animals have appetites requir- 
ing the fupply of food, and the call of hunger is 
controlled by the neceflilies of their fyftem. When 
food is received into the firlt palTages, there is thrown 
out from the flomach a fluid which diffolves it, changes 
its properties, and is ttfclf eflentially altered. The 
work of allimiiation h thus begun. As this converted 
fluid takes its courfe through the intellines, it is more 
and more changed ; more allimitated to the nature of 
the peculiar fluids of the animal ; and having flill ad- 
ditional fecretions united to it, particularly the bile, it 
is by thefe means feparated from the grofler parts of 
the aliment. This fluid, which is now called chyle, is 
abforbed by a particular and appropriate fyllem of 
veflels, which, from their conveying this white and 
milky-like fluid, are called the la3»ls. The lafteal 
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6 INTRODUCTION. 

veffels carry the chyle to the thoracic duft, the trtmk 
of the- abforbing fyflem ; but not diredlly; for the 
chyle is depofited in the mefenteric glands, from which 
k is again abforbed and carried forward. Or if we 
fuppofe thefe glands to be merely convoluted veffelSy 
its flow is at lead delayed, fo that it is not at once 
thrown into the mafs of circulating fluids. 

We find then that the ftomach performs digeftioxiy 
and the fpleen, we will venture to affirm, is fubfervient 
to it. The fecretion of the liver we find to prepare 
the chyle for abforption, while at the fame time it »' 
the peculiar ftimulus to the inteftines. The pancreas 
pours out a fluid which tempers the acrid bile. The 
fuperior part of the inteftinal canal abforbs the nutri- 
tious fluid or chyle, while the grofs remains of the 
food move on to be depofited in the great inteftines* 
The great inteftines are not only receptacles, but forn> 
at the fame time an extenfive fecreting furface ufeful 
in the oeconomy, by throwing off" the wafte of the 
fyftem. 

The lafleal vlffels, which take up the chyle, are but 
branches of the fyftem of abfofbents — which is a fyf- 
tem confifting of two great divifions, the laAeals and 
lymphactrcs: the firft receiving the nutritious fluids 
from the inteftinal canal, and the latter being abfor* 
bents, taking up the fluids which have been thrown 
out upon the tavities and furfaces of the body ; and 
we prefurae upon the folid parts of the body alfo* 
Thus the new fluids, rich in fupplies, are mingled with 
thofe which are fraught with the wafte and decompo^ 
fition of the fyftem. The thoracic duft, the trunk of 
this fyftem, conveys thef^ fluids thus mingled together 

into 
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into the right fide of the heart, where they are re- 
ceived into the vortex of the circulating red blood. 
Thefe fluids, now agitated and wrought up with the 
Wood in the caviiies of the heart, are fent through the 
circulation of the lungs, and fubmitted to the influence 
of their aflion and the espofure to the atmofpheric 
air. 

When chyle is formed in the ftomach and inteftines. 
It is ohferved to confiil of albumen, ferum, globules, 
and falls : bat the change which it may undergo by its 
reception into the iafteals, its being depofited in their 
glands, its mingling with the lymph, it3 agitation ia 
the heart, have not been obferved, though it is natural 
to fuppofe that by degrees it aOimilales in its nature to 
that of the circulating blood, and does at kft become 
perfeftly fimilar by the operation of the lungs. 

By the expofure of the circulating fluids to the at- 
mofphere in the lungs a gas is abfoibed, which becomes 
an aftJve principle in the blood, and from the blood U 
communicated to the foUds. 

That the blood of an animal has properties which 
dilUnguilh it from mere matter we readily allow ; but 
to iay that it poirelTes life is to ufe a term in which few 
will acquiefce. It pofTefles properties while circulating 
in the vefleis dlftinct from thofe which it fliews out of 
the body ; and thefe do not depend on the agitation 
and inceflant motion, nor on the degree of heat, nor on 
anyfimiiar circumflaiKe, but apparently on fome fecrec 
influence which the velTels exert over it. The anitlylis 
of the blood by the chemiUs holds out to us little hope 
of advancing in tiie knowledge of the ceconomy of a 
Uvtog animal. Chemillry, when applied to the ana* 
B 4 lyGi 
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lyfis of animal matter, leaves its devotees in a perplexhf 
of knowledge and difcoveries which have no endj and 
which^point to no conclufion. 

There are produced from the blood a variety of 
fluids by organs which are called glands, and the form* 
ation or feparation of thefe fluids b fecretion. But 
the folid parts of the body ought to be confidered 
as fecretions equally with the matter which flows from 
the ducts of glands. For there is formed and dqx)-^ 
fited from the blood, during the round of its drcula- 
tion, bone to fupport the incumbent weight of the 
body ; mufcular fibre, to give it motion ; as well as 
all the other variety of folids and fluids. The only 
di£Ference betwixt thefe folid depofiticms from tho 
blood and the glandular fecretions is, that the former 
are ft ill within the influence of the vafcular fyftem, and 
that they are decompofed and re-abforbed, conveyed 
again into the mafs of circulating fluids before they 
can be finally expelled from the body. 

The chemifts have obferved the divifion of animal 
bodies into folids and fluids, but the fubdivifions of 
thefe are very inaccurate. The fluids they have dif- 
tinguiflied into three clafles ; ifl, Recrementitious hu- 
mours, which go to nourifii and fupport the body; 
2dly, The excrementitious fluids, which are carried 
^ut of the body by certain emunduaries ; and the 
3d are of a compound nature, being partly recremen* 
titious and partly excrementitious. We mud obferve, 
however, that the fluids enumerated under thefe heads 
Ihew it to be a very incorreft arrangement. The^r^ 
divifion comprehends the fat, the marrow, the matter 
of internal' perfpiration^ and the ofleous juice. The 
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fitarui comprehends the fluids of Jnfenftble tranfpira- 
lion, the fweat, mucus, cerumen, urine, fceces. And 
the left divifioa comprehends the faliva, the tears, the 
bile, the piincrcatic juice, the gafliic and the intef' 
tioal juice, the milk, and ihe feminal fluid. To attend 
to their arrangements of the foiid parts of animals 
would be equally far from ferving any ufcful end ; for 
they have thrown together parts fo difcordant in func- 
tion and fo unlike in ftru6luie that they can be of no 
ufe in a general view of the tcconomy, and cannot in 
chemical analyfis fliew a uniform refult *. 

Perhaps all the correitnefs to which we can at pre- 
icox pretend is fome fuch divifion 3S this. Befides 
forming the folid mafs of the animal body, thefe 
liscreitons are drawn from the blood : fiuids which 
are fubfervient to the aflimilating of new matter to the 
ijdem ; 6uids which are ufeful in prefetving the mo- 
bility of parts ; and, laflly, the fecretions which con- 
vey away the waAe and debris of the body, which is 
fiicceiCvely replaced by the appofition of new matter. 

From this fliort view of the fyftein we underftand 
bow incefiantly the powers are fpent in a^ion, and the 
fluids exbauded by depofiiion and lecretion, and how 
effeatial to Ufe the fundions of thofe parts are which 
a£t upon and alTimilate the food. It is the confidera' 
lioQ of thefe parts which forms the fubjecl of the firft 
fe£tion of the prefent volume. As in the confideration 
of thefe funfttons the ftruAure of the glandular organs 
becomes a chief fubject of inquiry, it nnll be natural 
at prefent to confider in a general way the opinions 

• See Fourcroj'j AniilvCg of ADiraal Sul>ftance». 
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which have been entertained regarding the ftruQaf e tt 
glands* 

The peculiar nature of that organization by whicfi 
the feveral fecretlons are formed^ has hitherto eluded 
abfoluce proof by experiment or difledion. It h 
Imagined that there are fome organs which do little 
more than feparate the parts of the blood tike to the 
exudation by exhaling arteries. But neither in the 
exiiatent arteries nor in the fimpler organs ean t 
hnafrine a finiple (training of the blood, but rathef 
that tlie fame principle infiuences all, and that the 
feveral varieties of fecretion depend upon a modifica«c 
tion of the a6lion. It would appear that the fluids in 
circulation and the veifels containing them muft red^ 
procally aficA each other : we know that a change oil 
the flate of the circulating fluids will alter the nature 
of the glandular aAion, and an excitement of the 
glami will dill more powerfully change the nature of 
ihd (ccretion ; the a^ive power of the fofids a(^)earing 
to Inb an agent which controls and dire&s the che^ 
Kkiiiiiil uflinities. 

Wc aiti ilruck with the variety of form in the fe^ 
cretifig organs. We fee a fimple furface pouring out 
iu fluiiiv ; or a Ample canal into which the arteries 
throw out the fecretion. We find again the fecreting 
vttfcU and their ducis convoluted and mailed together 
furiniiig proper ^Jaiidular bodies } of which kind are 
the folid abdominal vifcera. 

When wc dillecl the glands we do not find them to 
have a fmiilarity in Urudure. Thus the fubftance of 
the liver, the kidney, the tediclei &c. are quite unlike, 
and as ibcir fecretions are ilifierent fo are their fym- 

6 pathicf* 
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pathieit the eSed of difeafe upon them, and the 
confeqaences of medicine operating through the ge- 
nera] circulation will be to attach to one individualiy, 
leaving the others in their accuftomed aflion. Glands 
mre different not only in their outward form, their 
general appearance when cut into, and the manner of 
the connexion of their parts, but alfo in a remarkable 
manner in the length, fize, and form of their veflels and 
duds. 

In conHdering the opinions of phyfiologids or ana* 
tomifts regarding glandular fecretion, and the (Iruflure 
of glands, we find in the firft inflance that the old 
phyficians contented themfelves with faying that the 
glands or vifcera poiTefTed a peculiar power to fcled: 
and feparate the fluids from the blood. The next 
dafs had recourfe to bypothefis : they fpoke of the 
reparation of certain parts by means of fermentation % 
cr by a kind of filtering through the pores or veflels: 
of glands ; that thefe pores aiiowed only particles of a 
particular fize or figure to pafs them f . It was oppofed 
to this bypothefis, that the thinner fluids muft have run 
through the organs deftined for the groffer fecretions. 
But when a theory fuch as this is received no argument 
nor proof feems necefl'ary to overthrow it. Refting 
upon aodiority alone, it flood until it was overturned 
bj the fafhion of new dodtdnes : one equally puerile 
was raifed upon its overthrow. 

Weobferve, fays the founder of this theory |, that 
wet or oiled paper will only tranfmit Luid of chat 

^ Van Helmont. VieufTens, &c. 

f Charletoo, Dcfcartes, Sorelli, Verheyn^ &Ct &c« 

1 Wiaflow. Heivec js* 
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kind with which it is previoufly imbued, it will not 
tranfmit the oil when wetted, nor will the. water ms^e 
any imprefliou on the paper when previoufly oiled. 
Upon thefe fafts are to be raifed a theory of fecretion ! 
Betwixt the fecreting veflels and the duds, in the pe- 
culiar tiflue of which glandular ftrufture confifts, 
there is interpofed a fluid of that particular kind which 
is required to be fecreted, and when the blood is 
driven againft this tiflue fo imbued, no fluid but of a 
nature refembling that already depofited can be tranC- 
mitted. By this hypothefis they explained fecretion, 
making it to depend on the attradion and repulfion 
of the particles of the blood by fluids previoufly fe- 
creted. We may furely leave this clafs of phyfiologifts 
accounting for the original depofitation of the fluids in 
the glands without a wifli to fearch with them into the 
myflery of glandular fecretion. Commentators on 
this theory, by taking into the fyflem the a6Uon of the 
nerves, indicated that they did not altogether forget 
that the body was alive *• 

Another fet of phyflologifls attributed the whole 
eflfed of fecretion to the velocity of the blood in the 
glands or fecreting veflels f ; others, to the length and 
curves of the veflels, and their adion upon the fluids. 
Again, others have been fatisfied with the round af« 
fertion that the vital adion was the eflfential caufe of 
fecretion. This, it ought to be underflood, muft be 
univerfally acquiefced in, while yet there may remaia 
an inquiry as to the apparent ftrudure of glaiids. 



* Conor» Tentamcn epiflolare de Sccrciione* 
f Boerhaave, Pitc^irne, Ice. 
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3}irappouited in obtaining an unexceptionable general 
"■heory of fecretion, we are only enabled lo conclude, 
■«hat while a power exifts in an animal body, direfling 
3ts anions, perhaps both in the folids and fluids, and 
particularly in the mutual influenc;: which they exert, 
"^he form, length, and aftivity of the veffels and duflg 
jive occafion to the greater or lefs degree of intricacy 
in the operation of the principles upon uhich the fe- 
creiion depends. 

Let us then attend to the obfcrvations of the RriSt 
anatomies, and to the appearance which the glan- 
dular VISCERA prefent under the knife. 

It is not perfectly clear what the older anatomilU 
meant by the expreflion Parenchyma. It would 
appear however to have faved them the trouble 
of ioveftigation, and all abHrufe fpeculaiton. They 
meant fleih, yet not mufcular fubftance, but fuch as the 
lifer prefents. This matter they fcem to have conceived 
to be formed by the blood. Thus Higmore defcribe* 
ihe liver to be formed of the blood of the umbilical 
vein : the opinion originally of Erafidratus. 

Previous to the time of Malpighi it is fruillefs to 
trace the opinions of anatomifts regarding the ftruc- 
lure of glands. He was the fird who fought to throw 
light upon this obfcure fubjeft by anatomical invediga- 
tion, and he made a more rapid progrefs than has beea 
done by any man fince his day. If we take into cod- 
Cderation the difficulties he had to encounter in a new 
field, and the prejudices of the learned with which he 
had to combat, his merits will be found greater ihaa 
^_ £ven ihofe of Ruyfch. The opinions of Malpighi were 
^wvcelved hy thofe who, forfaking the authoiities of 
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names, faw the importance of the ftudy of anatomy;* 
Ruyfch himfelf gaye credit to the opinions of Malptghi 
ill the early part of his life. But Ruyfch 's moreatten^ 
live obfervations being contraJidory to thofe of Mal« 
pighi, his maturer judgment rcjeded that anatomift's 
proofs, and with a boldnefs in which be was never 
lemarkably deficient he invented a new theory, or at 
lead alleged new fads, and fwayed men's opintons 
vith an abfolute authority. 

Malpighi was an Italian, and bom near to Bologna, 
Whilft yet a young mah> being funk under the accu^r 
mulation of family diftrefs, abforbed in grief, and loft 
to the confideration of his intereft, he received comfort 
and aflidance from his mafter, who urged him to eoi?- 
brace the medical profeifion. His progrefs was rapid. 
After (ludying at Padua, he was called to fill one of 
the chairs in Bologna. He was then folicited by Fer* 
dinand IL, Duke of Tufcany, to be profeiTor in the uni- 
verfity of Pifa. Here he was aflfociated with liberal men : 
and now only in his fecond profefTorlliip did be learn 
to defpife the fcholaftic learning of the time, and betook 
himfelf to experiment as the only means by which phi- 
lofophy could be raifed from the oppreiHve barbarifm 
of the fchools. Malpighi and Boreili were aflbciated ;' 
they diflecled together ; they fuggefted thoughts to 
each other ; they doubted, and canvafled freely each 
other's opinions ; and were to each other an excite- 
ment and encouragement to perfeverance and induftry. 
They "were fupported by government ; popular in thei? 
teaching ; while they coliedled round them ihe learned 
men of the time. This was.the origin of the famous 
Academy del Cimento* Malpighi was, after this, pro- 

feffor 
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feffor in Mcffene, and died in the Qnirinal palace at 
jRome of a Rroke of the apoplexy *, after having been 
fotne time phyficiac to Pope Innocent XII. Malpi(;ht 
had many enemies, and even fome of his colleapaes 
Rrere ammateiJ againtl him with a diflionourable jea- 
loufy. Many laughed at his liudJes and occupations, 
as frivolous and abfurd. Someihing muCt be allowed 
for men who had laboured with diligence to become 
learned ; for thefe, his opponents, had pafled their 
lives ia the (tudy of the Arabian writers. With ihem 
fludies were enforced which held fcience in fubjeftion ^ 
ftudies which, in place of invigorating, feived only to 
jchill and paralyfe exertion, and retard ingenious in- 
veftigation. Even Borelli, but from ojher motives, 
oppofed and cenfured fome of the diiTi^rtations of Mal- 
pighL 

Malpighi has been conftdered as the inventor of this 
department of anatomy, which the French, curious in 
diHlnflions, have called the analytic method. He 
(hewed the impropriety of the term Parenchyma, as 
applied to the fubdance of glands. He proved that 
the lungs, for example, (which they alfo called paren- 
chymatous,) were not fiefliy, and had no refemblance 
to the glandular vifcera of the abdomen. Hi^ taught, 
that though glands are fmooih on their outer furface, 
they confill of lobules connefted by cellular membiane : 
and, upon a (iill more minute inve [ligation, that ihey 
ConJift of innumerable little folicules or facs ; that 
thefe are interpofed betwixt the arteries which convey 

• TVopoundsftfcmgiilated blood were foaad in the ventri- 
cjci vf his bruiu bjr £2glivi, 

the 
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the fluids and the excretory du£ls goibg out ftoid 
them ; that the arteries, or the vafa afierentia, after 
ramifying and encircling thefe bodies, pierce them and 
fecrete the particular fluids into them. On other oc- 
caTions he defcribes thefe little glandular bodies as ap< 
plied to the ramifications of the arteriesi like fruit 
hanging by the branches of a tree. 

Malpigfii threw in hig liquid injefHons; diffe£led 
■nd examined with the microfcope ; made careful ob' 
fervations and experiments on living animals; and 
laflly, attended in a particular manner to the phentv 
mena of difeare. By difeafe no doubt parts fwell out 
and are magnified, and become diflinA; but it is not 
a ted of the natural ftruAurei or implicitly to b« 
tiufted to. 




Fig. I. Boerhaave's plan of Malpighi*a doArine^ 
* a a folliculos glandularum fimpltciflimarum. de< 
notat. b b b lingularia emiflaria cuique ' utriculo a, 
propria atquc in commuaem canalem excretorium d, c, 

fuo& 
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Aios humores demiuentia qui t;indein per hujus aper* 
turam f, emiltantur. 

Fig. 2. is a fcheme farther to elucidate the opinions 
of Malpighi. A, an artery entering a portion of a 
vifcus- B, the returning veins. C, the branch of 
communication betwixt the artery and vein which 
ferves to circulate the blood, and convey a part into 
the veins. D, another divifion of the artery, which 
after various playful meanderings terminates in the 
folicuie or little glandular bag E. F, the dufls which 
receive the fecreted fluid from the folicules. 

RuYscH fludied at Leyden under Van Home, and 
at a very early age attached himfelf to anatomy anj 
botany. At this time he brought himfelf into notice 
by a defence of the profefTors againft one Bilfius, who, 
although he was learned and acute, had attacked them 
with all the weapons of a Charlatan, Returning lo 
his native country, he was raifed to the profelTurfhip o£ 
anatomy and botany in Amfterdam. It was here that 
Ruyfch made ihofe difcoveries in anatomy, and that 
wonderful and fudden progrefs in practical anatomy, 
which not only raifed him above his cotemporaries, 
btit has been the admiration of all fmce his time. 
Though new and various methods of preparing 
the body have been difcovercd fmce the time of 
Ruyfcb, yet there has been no approach to the ele- 
gance with which he difplayed the Ilrufture of minute 
parts. It has 'been faid that, while others preferved 

Lthe horrid features of death, Ruyfch preferved the 
human body in the foftnefs and frelhnefs of life, even 
lo the expreflion of the features. We mufl no doubt 
afcribe fome part of this encomium to the exaggeration 
Vol. IV. C natuiil 
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naturally arifing from the novelty of the thing. But as to 
'his fuperiority in the manner of difplaying the minute 
veffels of delicate parts,and his methods of prcferving the 
parts in liquors, tranfparent and foft and fo as to float 
in their natural folds, there can be no doubt. Neither 
can the minutenefs and fuccefs of his injections be 
denied : we have too many occafions in which we muft 
refort to 'the catalogue of ^uyfch's mufeum for the 
true anatomy, to doubt his great fuccefsj or to queftion 
the truth of thofe encomiums which have been be- 
flowed upon him. 

Kings, princes, ambafladorf, and great generals, 
but more than thcfe, all the learned men of the tir.e, 
crouded to the mufeum of Ruyfch. We r.: il .-jot 
blame him if, whiKl others were merely ipeLuiating 
about the ftru^ure of parts, he, furrounded by fo 
prmcely a mufeum, fliould fimply have laid open his 
cabinets, ^nd bid them fatisfy themfelves whether or 
not he was right, Ruyfch's preparations went to con- 
tradid the opinions of Malpighi. His injections, pufhed 
more minutely, (howed thofe round bodies which are to 
be feen in fome of ihe glandular vifcera (and which 
Malpiglii took to be little bags into which the fecreted 
fluid was poured) to be merely convoluted arteries. 
Ruyfch taught, that the minute arteries after making 
thefe convolutions terminated in the beginning of ex« 
crctory duCts ; that there was no fubftance or apparatus 
interpofed, hut that the veffels and ducts were continu- 
ous. His opinions being formed upon the ftrength. of 
more minute preparations, and a fuperior dexterity of 
anatomical inveftigation, few anatomids chofe to be 
outdone, or to acknowledge that they could not fee 

3 ^h** 
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%tiit he fav.' This I believe to be one reafon of the 
npad progreb of Ruyfch's oi^nions. 




t I The fmaller arteries which do not enter into 
folicules, but are convoluted. 2 2 The appearance 
of bodies or bags, but which are merely owing to the 
convolutions and tortuous tigure of the arteries before 
they terminate in the excretory du£ts. 3 3 £xcre< 
tory dufts or veffels formed by the continued extreme 
branches of the arteries *. 

• Ruyfcli's doflrlne again was ilius oppofcd : " Rnyfchius 
* auget arw fua replendi extenfionem vcfonmi ultra naCuralem 
•' magnitudinem. Ruyfchiiis arte fua defi-ruit gl-indulas j dem 
" negat. Ruyfchius negat omncs glandulas. Melius e(l & tu- 
•• tint omnia hzc demonftrare in e.idavere rtcenii." -F. Ruyfch 
Epift- ad Vir. Clar. Her. Boerhaavc, p. ;o. 

It may be farther obfcrvcd, that it was not in the mere faA of 
there being folicnles, !n which MJpIgKi and Kuyfch dtfTered} 
for the latter conceded that there were hollow membranes, bat 
contended that thefc were not glands. Their JilFerencc of opi> 
iiion is eiprelTed in the followiog words of Ruyfch : " Adeoqoe 
difcrepaiitia inter magnum ilium virum et inter me eft, quod ille 
pntat humores delabi inglandulas diflas fimpIicillimHSi — ibi foverit 
matari : Ego puto, qudd artcrin ultimx fuccQs facianr, & faflot 
ibi depoaant.*' 

C2 The 
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The opinions of Malpighi and Royfch have held 
the fchools in perpetual controverfy ; moft anatomifts 
however leaning to the authority of Ruyfcb, There 
follows thefe a crowd of French academicians,' who, 
with Botrhaave, may be confidered as mere commenta- 
tors on the original authorities of Malpighi and 
Ruyfch, Some of thefe argue for fecretion by con- 
tinuous veiTels, and' contend that the arteries terminate 
in the excreiory duCts ; Others, that the fecretions are 
made mto folicules ; and fome, as Boerhaave, infid that 
both are right in their obfervations, and in the proofs 
which they have adduced, that fecretion is in part 
performed by continuous vefiels, partly by a more 
intricate glandular apparatus. 

As the forms of the parts which throw out fecre- 
tions have an. infinite variety, it may be ufeful" 
in this introduftory view to point out thefe va- 
rieties, and their appropriate names *. In the firfk 
place, although in general language the term gland 
implies a fecreting body, yet this does not follow from 
the definition of that word. According to Hippr crates, 
it is a tumid round body, foft, fmooth, and fliining. 
Many fuch bodies, and which we cnll glands, have 
no excretory dudls, smd do not fecrete a fluid ; while 
moft fecreting parts admit of no fuch definition. 
When, again, we admit the definition of authors who 
have taught their peculiar opinions regarding their 
(Irufture, we have a dill lefs admiflible defcription. 

• Thfe terms acini, cotulae, cryptst, foliculi, glanduldp, la* 

con^e, loculi, utricull, have been almod promlfcuoufly ufed ^ 

being fo many names for bundles, bags, botiles, hole^, and 
partiiions. 

6 Thus 
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Thus Malpighi defined a fimple gland to be ^' Mem- 
brana caxrax:um emiflario ;'^ and Ruyfch fays, ^^ Glan- 
duke nulke componuntur ex fola membrana cava cum 
emiflario, fed prsecipueex vafis/* 

Tbefe definitions of glands being Qptional and uncer- 
tain, it is neceflary to ufe names appropriated to the 
feveral varieties of form in fecreting parts. Indeed 
the term gland is inadmidibie as conveying any know- 
ledge of the minute parts of which the viCcera are com- 
pofed. 

We mud obferve, however, that there is a divifion 
of glands ilill in ufe into conglobate and conglomerate. 
The firft implies a gland fimple in its form, the latter 
a gland having the .sf^pearance of an aOemblage of 
feveral glands *• Now there is no gland that has not 
more or lefs the appearance which is defcribed by con« 
glomerated ; that is, confiding of feveral parts, united 
by cellular membrane ; and the didin^lion is attended 
with no advantage. 

Acini form the laft fub-divifion which we obferve in 
the vifcera, as in the liver ; they are round bodies, 
not regularly inverted with membranes, and which can 
be teafed out into parcels of minute velTds f. 

* As the falivary glands and the pancreas. Fiirther, tho 
lymphatic glands .ire gcneriUly called cont^lob^ite f^lands, being 
fmooth . and apparently fimple in their (Iruiihirc ; but theib, 
when jnjcclsd, take exadily the appearance which fhould na- 
turally be delcribed by the tcria conglomerate, confiiting of 
many little cavities. Thele lymphatic glands, belonging lo a 
dtflincl fyrtcm, require no farther particular definition to dillia- 
guiOi them. 

f S?? fvUicr of the acini of the liver for example, 

C 3 Crypi(^ 
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conned the knowledge of the internal parts with the 
outward marks of the belly, it has been long cuftomary 
to mark certain arbitrary divifions on its furface, which 
are called regions. 

The EPIGASTRIC REGION IS the upper part of the 
belly, under the point of the fternum and in the anglp 
made by the meeting of the cartilages of the ribs with 
the fternum. Upon the fides under the cartilages of 
the ribs are the h ypochondlriac regions, or the right 
and left hypochondrium. Thefe three regions make 
the upper diyifion of the abdomen, in which are feared 
the ftomach, liver, fpleen, pancreas, duodenum, and 
part of the arch of the colon. The fpace furrounding 
jthe umbilicus, betwixt (he epigaftrium and a Hne 
drawn from (he creft of one os ilii to the other, is the 
umbilical region. The hypogastric region is 
of courfe the lowefl: part of the belly, confifting of 
the angle betwixt the umbilical region, the fpincs of 
the ofTa' ilii and the pubis. The two lateral fpaces 
betwixt the falfe ribs and the fpine of the os ilii aXiC 
the iliac regions, or the loins. 



OF THE PERITONEUM. 

The Peritoneum, like all the other membranes of 
the body, confids of an expanlion of denfe cellular 
membrane; yet it is what is 'called a proper or fimple 
membrane ; being a white firm thin contexture of cel- 
lular fubftance, in which no fibre or ilriated appearance 
is to be obferved *• By its outer furface it adheres to 

* The meaning of fome anatomifls, faying that the perito- 
neum b a double membrane, will be fcen below. 

the 
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Hie adipofe membrane, on the infide of the abdominal 
mufcles, and to the furface of the feveral vifcera ; its 
inner furface is fmooth, and forms no adhefion while 
the parts are found and healthy ; its outer furface is 
loofer in its texture, and by the fplitting of its lamina 
it degenerates into the common cellular membrane* 

The cellular membrane on the outfide of the peri- 
toneum is in fome places ihort, firm, and denfe ; as on 
the liver, the fpleen^ the uterus, and the inteflines : but 
it is longer, lax, and fatty, where it attaches the 
peritoneum to the mufcles and tendons of the abdo* 
men. 

The peritoneum has no termination ; or it is a fac; 
yet fo curiouily is it involved with the vifcera, that 
though we fay the vifcera are contained in the abdo- 
inen^ yet, accurately fpeaking, they are without the 
peritoneuni, and confequently lie not in the abdominal 
cavity ^^ 

The peritoneum is expanded on the lower furface 
pf the diaphragm ; and at fome of the interftices or 
perforations of that mufcle or its tendon it comes ia 
contad with the pleura, and adheres to it by cellular 
fubflance. From the diaphragm the peritoneum is re« 
^edled off to the liver, forming the ligaments of that 
vifcus, and, expanded over its furface, it forms its outer 
membrane. From the diaphragm it is alfo fent off 
vpon the ccfophagus and (tomach, and prolonged to the 
fpleen on the left fide (as it is to the liver on the 
light) fo as to form the ligaments of the fpleen. 

< Ssc riutc L an J the explaaatioa. 

The 
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The^torta, the great vena cava, the thoracic dud^ 
and the kidneys, are behind the peritoneum; that mem* 
brane being ftretched before them. But the inteftinea 
are alfo in the fame refped behind this general inveft- 
ing membrane; for it is merely refleded from the 
fpine and pfoas mufcles, and* from the great veifels run- 
ning down upon the fpine, fo as to involve the intef- 
lines and form their outer coat. As it ftretches towards 
the tra£l of the inteflinal canal, it confequently^ involves 
the veflels of the Inteftines in its duplicature, and forms 
the mefentery. 

The peritoneum alfo lines the abdominal mufcles x 
it is reflefted from the diaphragm upon the furface of 
the tranfverfalis and reftus abdominis mufcles. Here 
it is united to them by a loofe adipofe membrane, and 
from the abdominal mufcles it is continued upon the 
infide of the pubes. From the pubes it afcends upon 
the bladder of urine; defcends again behind the blad* 
der ; and there, making another refledion to mount 
over the redum and form the mefo-redum, it leaves 
betwixt the re£tum and bladder a particular facculus. 

From this detailed defcription we fee that the perif 
toneum has no termination ; that it is continued from 
the furface of the diaphragm to that of the abdominal 
mufcles ; from that over the bladder and redum ; from 
the redum in the wholes length of the inteflinal canal ; 
and from the inteflinal canal up upon the diaphragm. 
We fee then what is meant when it is faid that it is a 
Ihut fac ; we linderfland by the cavity of the peritone- 
um merely the infide of this fac ; and that when 
diftended with fluid, that fluid is contained betwixt the 

peritoneum 
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peritoneum lining the abdominal mufcles and that part 
of it which invefts or forms the outer membrane or 
coat of the inteftines. This fluid, whether colleded 
there by difeafe or thrown in by experiments, has 
no natural outlet, nor does it tranfude in the livii^g 
body*, 

BLOOD-VESSELS OF THE PERITONEUM. 

As the peritoneum is a membrane of great extent, 
and invefting a variety of parts. Its veflfels come from 
many fources. It receives arteries and veins from the 
mammary veflels ; from the phrenic and epigaftric 
veflUs ; from the lumbar arteries and veins ; and from 
the lEo-lumbalis, circumflexa ilii, renal, and fpermatic 
arteries* It receives nerves from the intercoftal, lum* 
bar, and diaphragmatic nerves. 

It would appear that difeafe has given rife to the 
opinion that the peritoneum has in it many little 
glands* This is controverted decifively by Morgagni* 

• Soemmerring, Corp. Hum. Fab. Contemp. Peritonei, § Hi. 

Wc not unfrequently find an accurate general dcfcription in 
authors, but fome iDCorre<5lnefs in the fubordinate detail ; which 
throws back the ideas of the reader into coofufion. Such is the 
enumeratioii of the holes or perforations of the peritoneuniy 
*' poor donner paffage a Pcefophage, a la velne-cave," 6cc. See 
Axutom. Chirurg. par M.'Palfm. We fee that there are no 
Aich perforations, tha^the oefophagus never enters into the cavitj 
of the peritoneum, nor does the redtum pafs out from its cavity* 
This was indeed explained by Fernelius in oppofition to Galen. 
See a defcription of the inflexions of the peritoneum by Bartho- 
)m.«»Specimen Hiftorls Anatomies Anale«5t. Ob. I. 



OF 



98 OF THE PERITONEUU. 



OF THE ySE OF THE PERITONEUM. 

The peritoneum ferves as a denfe and outer coat to 
the abdominal vircera ; conveys the veflels to them^ as 
in the example of the mefentery ; and, having its Inner 
fur face fmooth and lubricated by a watery fecretion^ 
it allows the parts to lie in contafl (they being ftrongly 
comprefl'ed by the furrounding abdominal mufcles and 
diaphragm), and at the fame time allows in the intef* 
final canal a capacity of motion without fridion. 

There is no internal furface or cavity, as it is called^ 
of the living body, which is not moiftened by an exu- 
dation from the veflfels of the furface. Thus it is with 
the peritoneum. An exhalation from the extreme ar« 
teries bedews its furface, and is again taken up bj 
abforbent veflels; fo that it does not accumulate hi 
health, nay even fluids poured into the abdominal ca* 
vity will be taken up by the abforbents *• When the 
abdomen is opened in animals alive, or recently killed, 
as in the (hambles, a vapour is feen to exhale from the 
peritoneum having a peculiar animal odour. Tet we 
ought not to fay that this vapour is collected in thq 

• . 

* Sec Nuck Sialograph, c. ii. p- 27. 

Qua copia in ftatu fecund urn naturam fecernatur di^ difficile 
cfl : ad uncias certe colle^a aquula in fani homiuis abdomine re* 
peritur. (Kaawii, 543.} In homine, cui fponte abdomen fub 
Dmbilico ruptum crat ad quin^ue Sc fex lihras de die cfRucbatt 
(Journ. de Med. 1757 M- Aug. utdeniqut 8co libr. effluxercnt)* 
This, however, proves nothing of the nature or quantity of the 
fecrcti(;n ; this has probably been an inflammation and abfcefb of 
the pjriioncum, whlch> we have feen, pours our fuch a quantity of 
flu'ul. tliiu and fcrousy as quickly to drop through the bcd'c)othes 
u^'ou the Huor. 

dea4 
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dead body ; for btfore the opening of the peritoneum, 
or the death of the animal, it is not in a ftate of va« 
pour^ but is condenfed into a watery exudation *• I 
have feea, in the high ftate of inflammation of this 
membrane) pus formed upon the furface without ul« 
ceradon, and therefore, probably, from the fame 
exhaling or fecreting furface ; and coagulable lymph 
lying in flakes upon it. The increafe of the ferous 
difcharge forms the common ai'cites ; but whenever 
the natural fecretion or exudation from the peritoneum 
ii altered, adhefions are apt to form. 

One great ufe of the peritoneum is to retain the 
^icera in their place, fays Haller; for when it is 
wounded they efcape, and fometiaies with a fudden 
impetus, which makes it difEcult to reduce or retain 
them f. But this is not from the want of the em^ 
bracing of the peritoneum, but from the tendons or 
mufdes which fupport the peritoneum being cut ; for 
when there is a dcBciency in the fupport given by the 
abdominal mufcles, or their expanded tendons, the 
peritoneum does not prevent the vifcera from being 
protruded, but eafily yields to their forcible protrufion, 
^d forms a &c involving this hernia. 

Nor do the proceiTes of the peritoneum, which have 
leceived the name of ligaments, nor the niefentery, nor 
inefocolon, fufficiently refill the prohpfus of the vifcera 
^hea they have efcaped from the preflure of the fur- 

* This vapour I have feen arifing from the intcftlnes of tho 
kuman body during the opcrarlorA for hernia ; and alfo when 
^ omentum and iiucflines have efcaped in coivfequence of a 
'Wind of the belly. 

t Element. Phydoi. tom. ii. p. 380. 

rounding 
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rounding mufcles. Sufficient example of this we haVd 
in hernia of the intedines, in which the mefentefy 19 
greatly elongated, or in the difplacement of the ftoj 
mach) or in the prolapfus and proced^ia uterL 

■ 

The peritoneum which forms the fac of hernia fe« 
fains little elafticity^ and does not fhrink into the belly 
when freed from the outer adhefions i but the general 
peritoneum will allow great difteniion, as in afcites^ 
and quickly contraf): to its former dimenfions on the 
evacuation of die duid ; and fo that part of the mem^ 
brane which invefts the ftomach and inteftines the 
bladder of urine and gall bladder^ has confiderable 
elafticity, (ince it fuffers thefe parts to be diftended 
and again returns to its former dimenfions. 

The confideration of the infufficiency of the perito- 
neum to retain the vifcera leads us to attend to a cir- 
cumftance of the greatefl importance connedked with 
the vifcera of the belly. The abdomen is everywhere (ex- 
cept towards the fpine) Surrounded by mufcles. Above 
we fee the diaphragm ; before, and to the fides, the 
abdominal mufcles ; and even below, the parts in the 
pelvis are furrounded and compreffed by the levator 
ani, in fuch a manner that the whole of the vifcera 
fuffer a continual preffure. This preffure upon the 
vifcera appears to be uniform and conftant, notwith- 
iianding the alternate a£tion of the abdominal mufcles 
and diaphragm as mufcles of refpiration : but it muft 
be occafionally very violent during exertions ; in pull- 
ing, for example, or in draining, as a failor muft do in 
working of the great guns, or when pulling at the oar, 
or when balancing himfelf upon his belly over the 
yard-arm* And indeed by fuch violent and general 

compreflioQ 
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^mpreffion of the vifcera of the belly, ruptures are 
(bmetimei^oduced, of the word kind, and followed 
^y the immediate train of urgent fymptoms. 

The vifcera having in general delicate outer coats, 
^ no ligaments capable of fupporting them, and 
bring very vafcular, require the fupport of this preflure 
cf the furrounding mufcles ; and the great venous 
^nks which take their courfe through the abdomen 
^ in a particular manner indebted to the preffure of 
^*ie abdominal parietes. We muft recolleft alfo the 
"ad confequences which refiilt from the fudden relaxa- 
. tioa of the abdomen ; as in women after delivery, or 
w confequence of withdrawing the waters of afcites 
without due compreflion of the belly ; languor, faint- 
^cf8» and even death, are fometimes produced, appa- 
rently by the balance of the vafcular fyftem being de- 
ftroyed. 

Some good authors in former times have defcribed 
the peritoneum as a double membrane *. This was 
no farther a miflake than us they confidered the cellu- 
lar membrane, which lies without the peritoneum, as a 
part of it. It is neceflfary to recolleft this in order to 
underfland the meaning of their calling the (heath 
of the cellular membrane, which accompanies the vef- 
Icls pai&ng out from the abdomen, produflions of the 
peritoneum. The vaginal produdlions of the perito- 
neum are the fheaths of the conunon cellular fubftance 
which accompany the aorta and oefophagus into the 
pofterior mediaftinum; or which give a bed to the 

^ See Anat. Chirurg par M« Palfin> torn. II. p. 35. and note a. 

fpermatic 
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Ipermatic veflels, or paf&ng under Poupart*! ligament 
accompany the veiTels of the thigh. They^ire impro* 
perly termed prpduclions of the peritoneum. 

The proper produ^^.ions or prolongations of the pcf- 
ritoneum are of a very different kind; they are the 
mefentery and omenta and ligaments*: but^ as I have 
explained in general how the mefentery and ligaments 
are formed by the peritoneum ^ and as they mud come 
prefently to be confidered more particularly, we treat 
no farther of them here *. 

OF THE OMENTA. 

The Omenta are confidered as fecondary procefles 
of the peritoneum, becaufe they are not formed by the 
peritoneum refledled off from the fpine upon the in? 
teftinesj.as the mefentery is, — it being a primary pro- 
cefs ; but they are reflefted from the furface of the 
ftomachand inteftines. Anatomiftsdiftinguiflithe omen- 
tum majus, — colico-gaftricum : the omentum minus,-— 
hepatico-gaftricum ; omentum colicum ; and laftly, 
the appendices epiploica?. 

The OMENTUM, or h imp loon, meaning thereby the 
great omentum, is a floating membrane of extreme 
delicacy, expanded over the furface of the fmall in- 
teflines, and attached to the great arch of the flomach 
and inteflinum colon. Ahhough this membrane be 
of extreme delicacy and tranfparency in the young 

I 

• See farther of the peritoneum under the head Meicntcryv 
Mcfocoluoa Defccnt of the Teiliclc^ 3cc. 

fubjeft. 
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tbbfdCl *, yet it is much loaded with fat, and appears 
cranfparent in the interftices only ; and in advanced 
age it lofes much of its delictacy, and acquires a degree 
of difeafed confolidation or firmnefsj and is often irre- 
gularly coUeded into mafles, or adheres preternatural ly 
to fome of the vifcera. 

The omentum majiis hangs flifpended rrorh the 
cellular conne£lion betwixt the arch of the (lomach 
and the great tranlVerfe arch of the colon ; or ratbet 
it forms that connexion betwixt the (lomach and colon* 
It confifls of two membranes, or is as a fac collapfed 
and hanging from the ftomach and colon f, one of the 
fides being the peritoneum refle^ed off from the oefo- 
phagus and alongft all the great arch of the (lomach^ 
and the other that which comes from the arch of the 
colon. And further, as each of thefe lamina may be fup« 
pofed to conilft of two lamina ; for example^ where the 
omentum is formed by the meeting of the peritoneum 
£rom the lower and upper furfaces of the (lomach; thefe 
two, meeting, form the upper lamina : and as, where 
the lower layer of the omentum comes off from the 
colony it is alfo foi-med by the peritoneum rcfleded in 
the fame manner j fo with fome truth the omentum 

^ Prxterea tenerrimas cfTe ut nulla meitibraharum htimana* 
tatnf retma dculi excepta, sque fit tenera. 

Huller^ vol. y'u lib. 20. § i. par4 I2« 

While Its delicacy is remarkable in the young fubjedt, the reti- 
fbrm veffcis (vid. Ruyfch. Ther. II. Q^V. Spegil. LVIII. &c.) 
Save the fat accumulated in their trad as if it were thrown up 
by tbetn to a Ude; but often the fat increadng obfcures the 
ireflels. 

f Maxfuptttm the common term.-*See Window, IV. § 35a. 

\oL. Vi. D is 
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is fuppofed to confilt of four lamina of membranes of 
extreme tenuity : but thefe four layers cannot be de« 
monftrated. The great , omentum extends from the 
bofom of the fpleen tranfverfely, until it terminates oa 
the right fide of the arch of the colon, where the 
omentum colicum begins. 

The great omentum varies coniiderably in extent. 
In a child it is (hort s in the adult further extended 
over the vifcera : fometimes it reaches only to the 
umbilicus ; fometimes it is allowed to extend its margin 
into the pelvis, fo that in old people it is very apt ta 
form a part of the contents of hernia : often it is wafted 
and ihrunk ; fometimes coUeded into mafTes leaving 
the furface of the inteftines. 

OF THE OMENTUM MINUS OR HEFATICO GAS- 

7R1CUM. 

This is a membrane of the nature of that laft men- 
tioned, but in general lefs loaded with fat. It is ex- 
tended from the liver to the lefler arch of the ftomach. 
It pafles off from the lower furface of the liver at the 
tranfverfe foffa ; from the foffa duftus venofi ; invefta 
the lobulus fpigellii ; involves the branches of the caeliac 
artery ; and is extended to the lefler curvature of the 
Ilomach and the upper part of the duodenum *. 

* " Macilcntlus eft, ctvafa Lal^et minora." Winflow. Hallcr* 
Id deed it feems rather to anfwcr the general purpofc of H; 
cellular membrane convcwng vcfTcisy than the purpofes of the 
omentum majus. 
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OMENTUM COLICUM. 

This is a continuation of the great omentum upon 
the right fide of the great arch of the colon, where it 
tifes from the caput coU ; but it fcldom extends its 
origin from the colon the length of the caput coli. It 
can be inflated like the great omentum. 

APPENDICES EPIPLOICJE, OR OMENTULA INTESTINl 

CROSSl. 

These are little fatty and membranous proceffiS 
which hang pendulous from the furface of the colon : 
they are of the fame texture and ufe with the greater 
omentum and right colic omentum. 

We have mentioned that the omenta are double re* 
flections from the peritoneum, and confcquently they 
may be inflated fo as to demonflrate them to be perfedfc 
facs. To do this it is not required to pundlure any 
part of them, for there is a natural opening by which 
the whole may be inflated in a young fubjefl, and in a 
healthy ftate of the vifcera. 

This natural opening into the purfe or fac of the 
omentum is betwixt the membrane involving the veflels 
and dufts of the liver, and the peritoneum, where it 
invefls the vena cava betwixt the neck of the gall 
bladder and the firft turn of the duodenum, or where 
the lobulus caudatus hepatis touches the duodenum* 
By introducing a blow pipe into this natural fiflure the 
foramen of Winflow, the omentum minus may be 
raifed : the gaftro colic, and colic omenta may be in- 
flated. Thi)» opening ferves as a communication be- 

D 2 twixt 
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twixt the cavities of the omentum and the genera! 
peritoneal cavity ; but I am inclined to think it is very 
frequently deftroyed by adhefions *. As this opening 
points towards the right fide, Dr. Monro thinks it a 
fufEcient reafon for introducing the trochar on the 
right fide in the operation of tapping for afcites, (con- 
trary to the ufual caution of avoiding the liver, which 
is fo often difeafed in this cafe,) and that by operating on 
the left fide he thinks the water will not be allowed 
to flow from the fac of the omentum f • It appearslo 
me that it will flow equally weil from whatever point 
of the belly the water is drawn. 

There is a confiderable variety in the form of th6 
omentum of animals J, but ftill they feem to fhew the 
fame provifion of involving the inteftines, filling up 
the inequalities which arife from the rounded forms 
of the vifcera, and dill further lubricating and giving 
mobility to the inteftines §• The furface of the omen* 

• Winflow, Dnverncy, and Hallcr. 

f ^uer. If I fLould fay to a patient* By pun^luring here I 
am in danger of chruiling this iuilriuneut into your liver ; hj 
introducing it here there is lefs poflibilicy of any fuch. accident » 
though I may not draw off all the wateF ; what would be her 
anfwer ? 

} Haller Element. Phyfiol. tom. vi. lib. zz. f 2 and 3. 

§ We mud not fuppofe that becaufe a madman flabs himfelf 
in the belly, and there is afterwards found codition of the in- 
tcftincs to the woui ds, the omentum has not done its office, (fee 
13v")crhaavii Prelcv5li(»i.:s, vol i. ^ 45.) no more can wc give credit 
to the tale told by Galen (De Ufu Partium, 1. iv. c. 9.) of 
tlie gladiator who h.ft part of the omentum, and ever after had a 
^olJncis in his guts! at lead wc cut out a great pait of the 
omentum from a man without any luch Icnrarion being the coa- 
fcqucnce now-a-days. 

tUXl, 
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turn, however, feems merely to furnifh a fluid exuda- 
tion like the general furface of the peritoneum ; at leafl: 
the idea which has been entertained of the oil or fat 
exuding is quite improbable *• 

The ufe afligned to the omentum of being fubfer- 
vieot to the fundion of the liver is defervedly ne* 
gleded f . 

• •• Et dam halita ptngul 5c ipfa obunglt Sc peritoneum." 
Jiale loc. cit. fioerhaave^ &c. 

f Viz. by fuppJying a grols oily matter to the vca» poitx. 
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CHAP. n. 

OF THE MEMBRANEOtJS VISCERA OF THE AB, 

DOMEN •. 

Ijaving underftood the nature of the general mveft^ 
ing (nembrane of the abdomen, and what is meant by 
its cavity and its proceffes, we take a general furvey of 
the oeconomy of the vifcera, before entering upon the 
minute (Irnflure of the parts individually« 

The organs deflined to receive the food, and to per- 
form the firft of thofe changes upon it which fit it 
(after a due fucceflion of anions) for becoming a com- 
ponent part of the living body, are the (lomach an4 
intediiies primarily ; the glandular vifcera, the liver, 
pancreas, (and in all likelihood the fpleen,) as fubfer- 
vient or fecondary organs. I have been accudomec) 
in my ledures to divide thefe parts into the mem- 
branous or floating vifcera, (viz. the whole track of 
the inteflinal canal) and the glandular vifcera ; or per-r 
haps, what is ftill better, they may be diftinguifhed 
into thofe parts which have action and motion, an4 
thofe which are quiefcent or poffcfled of no power of 
pontraclion. Thus the ftomach, iatedines, galUblad- 
der, and bladder of urine (though this belongs to the 

• Although the term Vifcus implies more particularly the 
fliifliy or folic! contents, as the heart, liver, kidnics, yet we ufe it 
in general for all the parts coutaiucd in tlie great cavitic:s. 

pelvis) 



OF THfi ABDOMEN. 39 

pelvis) have mufcular coats^ and the power of cou • 
Crafting their cavities ; while the liver, fpleen, pancreas, 
and kidnies, have no mufcularity but in their veflels 
and excretory dufls. 

This divifion of the vifcera may lead to important 
diftinftions in pathology. During inflammation, it is 
obferved, chat though the parts poffcffirig a power of 
contradtion may fometimes lie inaflive without pain, 
yet in thofe parts when roufed to action there is excru- 
ciating pain. On the other hand, it often happens that 
the glandular and folid vifcera are the feat of long con- 
tinued difeafe, which is attended only with a dull or 
low degree of pain ; while the anatomift is often ftrqck 
upon examining the body after death with the wide 
ravages of the difeafe. 

We divide the inteftinal canal into three parts ; the 
ftomach, the fmall intedines, the great intedines. The 
ftnall intedines are fubdivided into the duodenum, 
jejunum, and ileon. The great intedines are fubdi- 
vided into the caicum, tcolon, and rectum. The do- 
mach is the feat of the digedive procefs : in the duo* 
denum the food receives the addition of the fecrctions 
from the liver and pancreas, and is dill further adapted 
to animalization ; in the long tra^ of the jejunum and 
ileon the nutricious part is abforbed ; and in the great 
intedines the effete matters are carried flowly forward, 
and at the fame time fuffer a further abforption of their 
fluid contents, until as foeces they lodge in the reftum 
or lad divifion of the canal. 

From this view it is apparent that as each divifion of 
the intedinal canal is marked by fome peculiarity in 
its ufe or function, we muft carefully examine their 

D 4 minute 
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minute (Iruflure as individual parts, at the faoie time 
that we do not allow ourfelves to forget the univerfal 
connexion, the integrity of the circle of aftidns, and the 
oeconomy as a whole. With this intention, following 
the courfe of the food, and with a view alfo to con- 
ne£i the prefent fubjeft with the laft part of vol. iii* 
we treat f^rll of the (efopba^us. 



SECTION I. 

OF THE CESOPHACUS. 

The oefophagus or gullet is a cylindrical tube, partly 
membranous and partly fle(hy; which is continued 
from the pharynx down beh*nd the larynx and trachea 
sund clofe before the fpine. Still continuing its courfe 
in the back part of the thorax, it perforates the dia- 
phragm, and expands into the upper orifice of the 
ftomach ; its ufe is to convey the food by deglutition 
into the ftomach. 

Although with many authors I call it a cylindrical 
tube, and it may take this form when diiTedled from 
the body and inflated, yet during life it lies collapfed 
with its inner membrane in clofe contaft, and it tranf* 
mits the niorfcl only by the continued fucceffion of the 
contradion of its flefhy coat. 

The ufpper part of this tube is called the pharynx. 
It may be dtfcribed as expanding funnel-like, and is 
attached to the occipital bone, pterygoid procefles of 
the fphenoid bone, and jaw bones ; and further down 
ij is kept expanded upon the horns or pruceflTes of the 
Oi% hyoidis, 'Vhis bag is very flefiiy^ being furrounded 

with 
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with mufcular fibres, which take their origin from the 
neighbouring points of bone ; as the ftyloid procefi, 
the boms of the os hyoidis, the thyroid cartilage * ; 
by which it is enabled to grafp and contract upon the 
morfel when it has been throft by the tongue behind 
the ifthmus fkucium. This ftrong tiflue of mufcular 
fibres which furrounds the pharynx, is contFnued down 
upon the oefophagus^ in the form of a iheath, which 
has been called vaginalis tunica. 

STRUCTURE OF THE (ESOPHAGUS. 

I BELIEVE we can with propriety enumerate no more 
than two proper coats of the oefophagus ; its mufcular 
and internal coat : for that vrhich is fometipes confi- 
dered as the outer coat, is only the adventitious cellular 
membrane, and the nervous coat is merely cellular 
tiflfue connecting the mufcular ^nd inner coat. 

The MUSCULAR poAT of the cefophagus greatly fur- 
palTes in (Irength and in the coarfenels of its fibres any 
part of the whole traft of the inteftinal caaal. There 
inay bp very fliftinftly o|:)ferved in it two layers of 
fibres ; an external one confiding of ftrong longitudi- 
nal fibres, and an internal one of circular fibres^ 
Thefe lamina of fibres are more eafily feparated from 
each other than thofe in any other part of the body t- 

But 

♦ Sec vol. i. p. z%%. 

f It^appcars that the Gcfophagus can be ruptured in twQ \rajs : 
s^crofsy by tl^e tearing of the longitudinal fibres ; and loagitudi- 
jjallyy by the reparation of the longitudinal nbres« Thisy though a 
rare accident, takes place in violenp vomiting or ilraining to 
Ypmit J and| in the firit inflance^ the tearin^^ acrofs of the oefo- 

phagu^ 
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But an idea is entertained that the one fet of fibres^ 
the circular and internal ones, are for contracting the 
tube^ and the outer ones for elongating and relaxing 
it. I believe on the other hand that they contraft to« 
gether^ conducing to one end, deglutition *• 

What is called the tunica j^lrvea is the cellular 
connexion betwixt the mufcular and inner coat, and 
is very lax, infomuch that the mufcular coat and the 
inner coat are like two diftin£t tubes, the one contained 
vrithin the other, and hut flightly attached. This 
appearance is prefented particularly when the oefophagus 
is cut acrofs. 

The INNER COAT of the oefophagus is foft ; glandu* 
lar villi are defcribed as being diflinguifhable on its 
furface, and it is invefted with a very delicate cuticle 
to dull the acute fenfibility, and prevent pain in fwaU 
lowing. It in every refpecl refembles the lining mem- 
brane of the mouth. The power, however, which the 
cefophagus feems to poflefs of refifting heat depends 
not on the infenfibility beflowed by the cuticle, but is 
owing to the'rapid defcent of the hot folids or liquids 
fwallowed ; for when they happen to be detained in 
the gullet they produce a very intolerable pain. This 
inner coat has an exhaling furface, like the reil of the 
body, with particular glands to fecrete and pour out 



phagns fccms to be the effect of the adlion of the diaphragm on 
the oeiophagus. By this accident the fluids of the flomach arc 
poured into the cavity of the thorax. 

♦ See farther ot the mufcuhir coat of the intcftines. *' It was 
at one time luppofed tliat the mufcular fibres of the oefophagus 
Lad a fpiral dirc»ftion." Sec Vcrhcycn, und Morgan. Adver* 
far. 111. 

thae 
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diat mucas which lubricates the paflage for the food *• 
The inner coat is capable of a great degree of diften- 
doo, but it is not very elaftic, or at lead contraflion of 
the mufcular coat throws it into longitudinal folds or 
plicae t* 

In the neck, the oefophagus lying betwixt the cctvu 
cal vertebrae and the trachea> is at the fame time in a 
Imall degree towards the left fide. In the thorax it 
runs down betwixt the pleura of either fide, where 
they form the pofterior mediadinum. Here, even when 
it defcends upon the dorfal vertebras, the cefophagus 
lies rather to the left fide ; it then paflfes under the 
arch of the aorta, but quickly efcapes from under its 
compreilion and rifes on the right fide of the aorta^ 
and as it pafTes further down it gets more and more 
before the aorta. This is fufHciently apparent when 
we attend to the relation of the perforations in the 
diaphragm for tranfmitting the aorta and the oefo* 
phagus. 

Behind the oefophagus, in the thorax, there are one 
or two lymphatic glands, which were underftood by 
Velalius to belong to the oefophagus. What deceived 

• Theft glands fuffcr ulceration and fchlrrous hardening, and 
^trt a terrible caufe of difficulty of fwallowing. 

•f" Some part of the food lodging in the natural lacunx of the 
ofephagiu, or fome folid body, as ths done of fruit being received 
into them, has been the caufe of a fac forming in the pharynx or 
cefbphagus. And it has happened that fuch a facy gradually an4 
for years enlarging, has formed a bag, into which nearly the 
"whole food, that fhculd have paffed into the Romach, was re- 
vived, (b as to opprefs the oefophagus and cccaiion a lingering 
Aa example of this is to be feen in my mufeum. 

hlni 
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him is an appearance generally to be obferved in theie 
glands. The lymphatics, or the dmall branches of 
veins, are generally filled with a black matter, whichy 
extending to the coats of the oefophagus, refemble very 
much the du£ts of the glands going to open into the 
oefophagus *• 

The inner coat of the oefophagus (hows fo very dif» 
ferent a texture from that of the ftomach, and this 
diflference is marked by fo very abrupt a line, as fuffi* 
dently to indicate that the fluids poured out from the 
oefophagus are very di(lin£t from thofe of the (lonuch^ 
^d have no power of digeftion. 
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OF TUL STOMACH. 

Seat J Form^ Difplaccment of the Stomachs 

The (lomach lies under the margin of the ribs of 
the left fide, and chieHy in the left hypochondrium. 
Its greater exiremity is on the left fide, in contaft with 
the diaphragm ; but towards the righf, the flielving 
edge of the horizontal lobe of the liver is betwixt it 
and the diaphragm. Oa the lower parr it is, by the 
mefocolon and arch of the colon, divided from the 
fmall inteftincs ; and to the greater extremity the 
fpleen is attached by veffels and by the loofe intertex- 
ture of the omentum. The (lomach may be faid to be 

• Tlicf; glands ia ilic polcrior mcdIiiPiinum ar? rom«IrRe<? 
dllcifcd, and cnLir^cd To as Lo coinprcfs the a;;*opii:igns unJ to 

C4UiC i\) pcrm:uieiit uu obilriiytion uf Jc^lifiiion as to kill. 

+ a cot 
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m cofdcal he ; the extremities of which being made to 
approach each other, gives it the curve of a hunter's 
bom, and gives occaflon to the anatomift, in (lri£l de^* 
fcr^tion^ to remark thefe parts; the sui^erior or 
CARDIAC orifice into which the oefophagus expands ; 
the LOWER or pyloric orifice, which leads into the 
duodenum : the lesser and greater curvatures 
of the ftomach. 

The lefler curvature of the (lomach extends from be<* 
twixt the two orifices; includes in its embrace the fpine^ 
the aorta, and the fmall central lobe of the liver, while 
there is attached to it the lefTer omentum. The greater 
curvature of the ftomach is the outline of its diftended 
belly, which rifes above the arch of the colon, and is 
marked by the courfe of the gaftro-epiploic veiTels. 

When the flomach is diftended the lower orifice is 

nearly on a level with the upper one ; but when the 

ftomach is allowed to fubfide, it falls confiderebly 

lower; fo that whilft the ftomach is lying acrofs 

the abdomen it is alfo tending obliquely downwards. 

The cnftform cartilage will be found to prefent com« 

monly to the middle of the ftomach ; and the lower 

orifice, when in its natural fituation, is oppofite to the 

fofla umbilicalis of the liver : the upper orifice is kept 

conftantly in one place from the ftrifler connexion of 

the oefophagus with the diaphragm. 

Both orifices of the ftomach prefent backward, efpe- 
cially the upper one, while the lower one is pointed 
backward and downward. By the diftention of the 
.fiomach the great arch is extended, the orifices are 
^eQed more backward and towards each other, and 
Specially the greater extremity draws upon the oefo- 
phagus. 
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phagus. By thefe means I conceive that there is fonMM 
time3 produced a difEcuIty of the ftomach difcharging 
its contents when greatly diftended, the orifices being 
in a great meafure turned from the oefophagos and 
duodenum. 

The ftomach being liable to frequent varieties in its 
degree of diftention, the natural relation of parts maft 
frequently be altered. It ought to be particularly re<* 
collefled, that in the living body the ftomach is fup* 
ported and bound up by the inteftines ; fp that th« 
great curve prefents : and the broad anterior furface 
which the ftomach prefents in the dead body is turned 
diredly upward^ and the inferior downward *. By th« 
collapfrng of the ftomach and the confequent failing 
down of the liver fome have explained the fenfation of 
hunger, conceiving that the uneafy fenfation proceeds 
from the liver being allowed to hang upon the broad 
ligament f. From the great fimplicity of mechanical 
explanation phyficians have eagerly indulged in them, 
but it will in general be found that when they are 
applied to the explanation of the phenomena of a living 
body they are inadmifiable. 

OF THE COATS OF THE STOMACH. 

The coats or membranes forming the ftomach are, the 
outer, the mufcular, the nerous^the vilous^ and the three 

• Thus the gaftro-rpiplolc artery prefents direftly forward* 
It has been woundeJ, and bled both into the ftomach and out* 
wardfy. I fhould conceive it poQlblc in fuch a cafe to tie the 
artery. 

t WinQow. 

cellular 
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cellular coats. For thefe fubdivifions, however, I fee 
no ufe, nor are they authorifed by the natural appear- 
ance of the coats of the ftomach. When there is a 
diftinftion in texture, ftru6ture, or fundion, and where 
thefe lamina can be feparated, we fhould coniider 
them as coats ; but a mere intermediate tiflfue of vefiels, 
or the connecting cellular membrane, are improperly 
confidered as diftin^ tunics. 

First coat. — From what has been already faid of 
the peritoneum, it will readily be allowed that the 
outer coat of the ftomach is formed by the peritone- 
um ; a coat common to all the inteftines. Were this 
not fufBciently evident in itfelf^ it might be afcertained 
by difle^ng the peritoneum from the cardiac orifice 
of the ftomach, where it will be found refleded from 
the diaphragm. This coat is firm, (imple in its tex- 
fure^ having no apparent fibrous texture, and fmooth 
on its outer furface, with many minute vefTels. Under 
the peritoneal coat is the firft cellular coat, being in faft 
a ihort cellular tiflue betwixt the peritoneal coat and 
the mufcular coat. j 

Muscular coat.— The mufcular coat of the fto- 
mach confifls chiefly of two lamina of fibres ; lefs 
diftinft however than thofe of the cefophagus, or, in 
other words, more clofely and irregularly connected. 
One fet of fibres runs longitudinally, that is, from the 
one orifice to the other ; the other fet runs encircling 
the ftomach ; yet there are fuch irregularities that it is 
difficult in every place to recognize the two great and 
original divifions of fibres ; and on this accounc 
in general three ftrata or feries of fibres are de- 

5 fcribed. 
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(bribed *. For ah example of this apparent irre(^Iari{yi 
there comes down upon the flat fide of the ftomach an 
irregular fafdculus of fibres^ apparently from thfe longi* 
tudinal fibres of the cardiac orifice, and continued firooi , 
thofe of the oefophagus, which yet take a courfe fiiirlf 
cndrcling the ftomach. They cannot be ftridly fiud 
to belong to either the circular or longitudinal ferievi 
and in many places thofe which run longitudinally on 
the ftomach feem to fink and lofe themfelves amongft 
the lower fibres, or are reflected into tranfverle 
fibres. 

Thefe ihufcular fibres of the ftomach do not run in 
nn uninterrupted courfe, biit fplit^ rejoin, and form a 
kind of retiform texture through which the coats be- 
neath ate at intervals difcemible. This ftmfture 
would appear to beftow a greater power of contra&ion 
on the ftomach. The ftrong longitudinal fibres which 
are feen upon the cefophagus form the outer ftratum 
of the mufcular coat of the ftomach, and they extend 
from the osfophagus and cardiac orifice in a ftellated 
form along^ the upper curvature, and downward upon 
the great end or facculus ventriculL Then we have 
to obferve afet of circular fibres, which forming rings 
upon the great end, extend over all the ftomach, like 
the circular fibres of the arteries. Thefe fibres do not 
each encircle the ftomach entirely, but while their ge^ 
neral direction is circular, they are fo interwoven that 

• The moft general opinion is, that there are three layers ot 
fibres in the (lomach. Some dcfcribc an external Jongitadinal 
ferics ; a middle tranfverfe flratiim ; and again the interaul 
£brer ruoDiug longitudinjljr. Sec Galeati Acad* de Bologne. 

no 
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X30 one blcicQlus can be followed to a great extent* 
*31)efe are called the transverse fibres or stratum i, 
hile ibe deepeft (Iratum confiib of the continued cir- 
vAw fibfies cif the ocfophagus. Thefe bft fibres are 
roag upon the cardiac orifice, and may be prefumed 
fiirm a kind of fphinfler ) but they diminifli as the/ 
remote fiom the fuperior orifice. The lower or 
loric orifice of the ft ooiach, however, is more carefully 
1^ mulcular fibres ; bavmg in the duplicature 
inner •coats a diftincl circular ring of mufcuUr 




il^he cellular UiTue^ being intermingled with the 

'^pwfeiilar fibres, conne£ts and ftrengthens them, and 

^ives the ai^>earafice of little white lines interwoven 

"^th the oii)fc]alar fibres, and which fome have de- 

bribed aa foiall tendons *• There is alfo to be obferved 

a-^hroad ligamentous band on the two flat furfaces of 

^ ftomach towards the pylorus. They are like the 

\mds of the colon, but not nearly fo ftrong or evi- 

dcac« They are formed by the denfer nature of the 

cellular tiflue, and more intimate union betwixt the 

firft and fecond coats. 

QF THE ACTION OP THE MUSCULAR COAT- 

^Vpow confidering theweaknefs of the raufcular 
fibres of the ftomach, and the membranous nature of 
the whole coats, it appears that the general action of 
the ftomach is flow, regular, 2md by no means a for- 
cible cootraftion ; not an apparatus for triturating the 
food, but merely giving motion to its contents. But 

'^ Set Winflow, fe£k, yiii. p. 57. 

flToL. IV. £ regarding 
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regarding the extreme fenfibility of the (tomach, and 
the gradual and regular fucceflion of a£tion, much will 
be found that is worthy of attention* It fliould feeaf 
that the morfel is fent down into the oefophagus by a 
fucceffion of adtions, preceded by a perfed relaxation ; 
and that when the food arrives at the fuperior orifice 
of the ftomach, by the fame relaxation preceding the 
contraflion) the mufcular fibres of the upper part of 
the flomach yield and receive the food compreflfed by 
the oefophagus. Attending to the form of the ftomach, 
we fee a provifion for the reception of the food into 
the great facculated fundus on the left extremity. 
And here we fliall find that there is a greater profufioo 
of veflels for the fecretion of the juices of the ftomach, 
and a fet of mufcular fibres, probably relaxing and 
yietdhig to receive the food, and excited to adion only 
when the procefs of digeftion has been in part or en- 
tirely accomplifhed. We have proof that when the 
food has remained the ufual time in the (lomach, and 
comes in fucceffion to be prefented at the lower orMice, 
if the (lomach is healthy and the change upon the food 
perfe£t, the lower orifice is relaxed, and yields to the 
contraction of the mufcular fibres of the ftomach, and 
the contents of the ftomach are pafled into the duo- 
denum : but if the food has been of an iudigeftible 
nature, it is rejeAed. The pyloric fibres refufe the nqr- 
ceflary relaxation, and by the unnatural excitement an- 
antiperiftaltic motion is produced, and the matter ig 
again thrown into the great end of the ftomach, or re- 
jeiied by vomiting. There is in th& natural aftion of 
the (lomach a ftimulus, 'followed by a regular fucceiiioa 
of motion in its fibres, conveying the contents from 

6 the 
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the Upper to the lower orifice of the ftomach. Of this 
excitement and zQion we are not confcious ; but when 
the adion is difordered by an unufual excitement, the 
lower orifice is not unlocked, the aSion becomes vio* 
lent (the reverfe of what naturally takes place), and pain 
or uaeafy feelings are produced. Upon this principle 
may be explained the naufea and vomiting which take 
place -at certain times after eating, when balls or con- 
credoDS are lodged in the ftomach. While the food 
lies in the greater extremity, or in the body of the fto- 
mach, and the ball or concretion with it, there is no 
great excitement ; but when it has fufiered the necef* 
fary change, and is approaching to the pyloric orifice, 
this part, being as it were a guard upon the inteftines, 
is fuddenly excited, voniiting is produced, and the ball 
is thrown into its old place in the facculus or great 
end. 

This great fenfibility, producing tSe&s almoft like 
intelligence, is apparent in the more common diforders 
of the ftomach. We {hall find the meteorifnius ven- 
triculi (the great diftenfion of the ftomach by flatus) 
exifting for weeks, and yet the food pafling in regular 
t courfe through its orifices. We ftiall find very fre- 
quently food of diificultdigeftion lying in the ftomach 
iUid oppreifing its fundi^uis for days, while food more 
recently received may have undergone the adual 
changes, and have pafled through the pylorus into the 
duodenum. 

Owing to the fame flow and fucceffive aftion of the 
ftomach, it often happens that ulceration and fchir- 
rus pylorus, or other obftruftion of the lower orifice 
of the ftonutch, . is attended with pain, naufea, and vo- 

£ ^ mitingy 



St OF THfe STbHACff. 

miting, only at dated intervals after taking food ; i.e. sT 
the time in which the food Ibotild be feat into the VBt^ 
teftines in the natural cotn'f^ of aflion. 

The mufcttlar fibres of thte ftoifiaqh ve eai dted kff 

« 

ftlmuG^ applied, not to their fiEibftancey h9tt to the con* 
riguous coats ; and betwixt this delicate furface of tbe 
inner cidiat and the mafoeiliair fibtes 'there is the ftriAeft 
fympathy and connexion* The fame corniedfefi boldt 
hi a lefs intimate degree betwixt the ooter eoUt Uid Xht 
jnufcmiar fibrec ^ for vrhtn a part on the furface of the 
ftomach of a liring anhtial is touched with acid ^ 
tthnutating fluids, the part cointfaAs *• The ftoMMb 
is confidercd as lefs irritable than the ioteftiiies, "be*^ 
taufe it is alleged that a ftrong^r dofe of a medicAne 
fe required to prove emetic than to aft as a purgative t 
but we ought to confider that the a£tion thus exched 
in the inteftmes is merely an acceleration of their fetre* 
tiohs ; but vomiting is the mterruption of the ufual ac* 
'tion, requiring fuch a yiotent excitement at to invert 
the natural a£Hon. 

But there is fomething more than this ; as the funo- 
Hon of the flomach differs from that of the inteftin^s-, 
fo may the quicknefs of their aftion. Thus fti the 
ftomach a gradual change is to be produced upoft the 
food, requiring lime and a rit>w degree of motion j but 
in the intedines there is a griea'ter agitatioti bf their 
contents^ and a quicker action of their cbats, to bring 

• •* In ea fede qn?. tangiuir, confralilrur, fakufquc 'pfofuhdus 
TiafGltiir, ct rugflc ; cibiiftjuc aH^nando phrcpcllittrr nt ii&dcfon* 
tnicla fiijT'at. Mini'is tamen tjuain inledixia venrrfailns irrita- 
*i;l;j ;;il ; Jjinc cni<;iWii.iorlicrii n^ceffe ctl |nirjji;nubus.'*— HuHcr. 

the 
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Vbe fluids faito more general contaA with the abibrbing 
^srface^ and to give greater afHiiity probably to the ab- 
sorption by the ladeals. f am inclined to think that 
^e ftomach is the moft irritable part of the body» an4 
fcfceptiUe of the moft mintite diftindions iu the na- 
ture of ihe fthnuK ^pjA-ed to it. The phenoiqeBA qjf 
^he fifing ammoilj and experiments in thofe recently 
Wiled, fuficiently prove the contradile powers of the 
two orifices. Experiments have been made which fliew 
the powers both of the cardiac and of the pyloric ori- 
fices in retuiiog the contents of the ftomach after the 
cefophagvs and duodenum have been cat acrofs* The 
ftomach of a rabbit has been fquee^ed in the hand 
aftOT cutting the duodentinH without any of its contents 
having efcaped ^i and in fimilar experiments, the finger 
fccong ihtroduced into the lower orifice of the ftoipach 
of an akiimai yet warm, the fibres of the pylorus were 
found to contra^ ftrongly upon it. Upoi> forcibly 
fxunpreffing the ftomach, the food will be made to pafs 
into the cefophagus much more readily than into the 
duodenum; which is another proot how necellary the 
natural fisries of a£lions in co the relaxation of the 
pylorus. 

Of vomitim<3. — When there is an unufual or ua« 
natural irritation on the ftomach^ or when it is violent* 
ly ftimulated or oppoi'ed in its natural courte of action, 
the motion becomes inverted ; and drawing by lym|j^- 
thy other mufcles to its aid j the contents of the ftomach 
are evacuated by vomiting. Thus where the food takes 
changes inconfiftent with healthy digcilion ; or when 

* See a paper la die 3d vol. of Sandifort, ThcC 

£ 3 foUd 
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folid matters lodge in the (tomach ; or when fecretiont 
of the duodenum pafs into the ftomach, or unufual 
anions are propagated backwards upon the ftomach 
from the upper portion of the canai ; or when emetics 
are. taken, which are unufual ftimuH ; or when there 
is inflammation in the ftomach, which, from giving 
greater fen/ibility, produces the fame effe6l with more 
violent ftimuli ; or when the coats are corroded or ul? 
cerated ; — vomiting is produced. That vomiting may 
be produced by the inverted motion of the ftomach and 
cefophagus alone, is apparent from experiments upop 
living animals, where the abdominal mufcles are laid 
open, and from cafes in which the ftomach has lain in the 
thorax, and yet been excited to aftive vomiting*. Again^ 
it is equally evident that, when the ftomach is excited 
to vomiting, there is confent of the abdominal mufcle«» 
by which they are brought into violent and fpafmodic 
a£tion ; not alternating in their a£bion, as in the motiofi 
of refpiration, but ading fynchronoufly, fo as greatly 
to aflift in comprefling the ftomach : but at the fame 
time, the a^ion of thefe mufcles, however forcible their 
contraction, cannot alone caufe vomiting ; nor has this 
a^ion any tendency tQ produce fuch an eflFe£t on other 
occafions in which the utmoft contraction of the dia- 
phragm and abdominal mufcles is reqi]^ired to the com- 
preflion of the vifcera. Many have conceived that 
vomiting is entirely the eflFedl of the aCtion of the at^« 
dominal mufcles and diaphragm. Such, for example« 
has been the opinion not only of J. Hunter, but of 

• Sec Wepfcr de Cicnta Aquatica, p. 68. — Sauvagc's Vojj 
mitus. 

Duvemcy, 
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Bavemey, and of M. Chirac in Hift. de TAcad. des 
^dencesy 1700. M. Littre oppofied this notion, and 
contended before the Academy, that the contraction of 
the diaphragm was the principal caufe of vomiting. 
M. Lieutaud in 1752 fupported the idea that vomiting 
is the eflFe& of the aAion of the ftomach. He found, 
upon difledion, in a patient whofe ftomach had refifted 
<very kmd of emetic, that it was greatly diftended and 
become infenfible ; and concluded that the want of ac« 

lion in the ftomach, and confequent lofs of the power 

• 

of vomiting, was a ftrong proof of the adion being the 
-effied of the contradion of the ftomach only. There 
jare other more curious inftances of difeafe of the fto- 
mach preventing the mufcular contradion in any vio- 
lent degree, and confequently the abfence of the ufual 
fymptom of vomiting :-*-an inftance of this kind will be 
ieen in Dr. Stark's work. In my Mufeum, Surgeons' 
Square, there is a preparation of a ftomach, - in which 
the walls had become fo thick that they could no longer 
fufier contradtion by the mufcular fibres ; ihe confe- 
quence of which was that, although the inner coat of 
the ftomach was-in a raw and ulcerated ftate, there was 
no adive vomiting. 

The fingultus feems the partial exertion of the fyin* 
pathy betwixt the upper orifice of the ftomach and the 
diaphragm, by which a kind of weak fpafmodic adion 
is excited in it, but without a concomitant inverted ac* 
don in the ftomach and ocfophagus. It is a conviiifive 
and fonorous infpiration, owing to an irritation of the 
.upper orifice of the ftomach and c^fuphagus, but not 
Cxaiflly of that kind which caufes inverfionpf the natu-^ 

E 4 ral 
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ral adions of the ftomach. Thus we have the hoqoet 
des gloutons, the fingultus, from fome mediciliei and 
poifons, from fome erode aliment, or even from fome 
foreign body (licking low in the oefopbagus, or from 
inflammation. The bourborigmi and rumination feete 
to be gentler inverted aftions of the upper orifice of 
the ftomach and oefophagud, unaflifted by any great da* 
gree of compreflion of the ftomach by the abdominal 
mufcles and diaphragm. 

The full a Aion of vomiting is preceded by infpinl^ 
tion, which feems a proviflon againft the violent excite- 
ment of the glottis, and the danger of fufibcation from 
the acrid matter of the ftomach entering the wind^pipe ; 
for by this means the expiration and convulfive cough 
Accompanying or immediately following the aCtioii of 
Tomiting, frees the larynx from the e]eQtd matter of 
the ftomach. But the aftion of the diaphrsgm is far- 
ther ufeful by afting upon the mediaftinum, which 
embraces the oefophagus, and no doubt fuppoits it in 
this violent aflion. 

KERVOUS OR VASCULAR COAT OF THE STOMACIt* 

What Haller calls the nervous coat, is the cellular 
(trudure in which the veflels and nerves of the ftomach 
ramify and divide into that degree of minutenefs which 
prepaicb them for pafling into theinnermoft or villous 
coar. It may with equal propriety be called the nervous, 
the vafcular, or the great cellular coat *. Taking it 

• To cnll it cellular crtat, hotvcvef, would be to confound it 
with the three cellular coats general! j enumerated by authors. 

4 as 
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U the third <Kftin£t coat of the ftonnicb, k is comieded 
wkb (he mufcular coat by the 8£cond cellular. 
coat^ ud with the villoiis coat by the third cellq- 
' I.AR coat. Striftly, however, it k the fame cellular 
membrane, taking here a loofer texture to alk>w of the 
liree interchange and ramificatfon of vefTels. When 
tticerated, it fwells and becomes like fine cotton, but 
bas firmer and aponeurotic-like filaments interfeding 
It^ and It can be blown up fo as to demonftrate its 
cellular flrufhure *• It is in this coat that anatomifts 
have found fmall glandular bodies lodged, efpecially 
towards the extremities or orifices of the ftomach. 

Villous coat« — This is the inner coat, in which 
the vefiTels are finally diftributed and organized to their 
particular end. It is of greater extent than the outer 
colts of the (lo^ach ; which neceflarily throws it into 
folds or plicse. Thefe folds take, in different animals, 
a variety of forms : but they are fimple in man ; from 
the osfophagus they are continued in a ftellated form 
upon the orifice^ but form no valve here. In the body 
of the ftomach they are more irregular, fometimes 
retiform, and fometimes they form circles or fquares, 
but they have generally a tendency to the longitudinal 
dire6lion. In the pyloric orifice the villous coat forms 
miing, called the valve of the pylorus, which, how- 
ever, has no refemblance to a valve in its form or ac» 
tion« This ring is not formed by the inner coat of the 
ftomach alone, but by the inner ftratum of fibres of 
the mufcular coat, the vafcular and cellular coats, and 

* Wiallow, fcdt. viii. p. 64. 

the 
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the inner or villous coat. The effed of all thefe coats, 
refleded inward at the lower orifice, is to form a 
tumid and pretty thick ring, which appears like a per- 
forated circular membrane when the ftomach hps 
been inflated and dried ; but in neither ftate is its 
dire£tion oblique fo as to aft as a valve. It feems 
capable of refifting the egrefs of the food from the 
ftomach, or the return of the matter from the duode* 
num> merely by the adion of the circular fibres which 
are included in it. 

On the furface of the inner coat of~ the ftomach, 
imall retiform rugae and a pile of innumerable villi are 
obferved. But thisftrufture of the ftomach has not been 
fo fully examined, and is not fo perfedtly underftood 
as the analogous appearance in the inteftines. Glands 
are alfo defcribed as opening upon the inner furface 
of the ftomach : and thofe who have not been able to 
fee thefe glands, which are feated in the third cellular 
coal, yet believe in their exiftence from analogy ; while 
others obferve foramina toward the upper and lower 
orifice of the ftomach, which they fuppofe to be the 
opening or dufts of glands. Thefe, however, which I 
believe to be merely crypts or follicles, are themfelves 
the fecreting furface, and not the dufts of the proper 
round glandular bodies ; at the fame time it mull be 
admitted that difeafe, as if magnifying and giving fiae 
to the ftrudure of the ftomach, (hews a glandular and 
tuberculated ftruflure. 

Gastric fluid. There is fecreted into the fto* 
mach a fluid, which is the chief agent in digeftion. 
The moft common opinion is that it flows from the 

extremQ 
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luctretne arteries of the villous coat in general, partly 
from the mucous- cryptac and duds *• When pure, 
it is a pellucid, mucilaginous liquor, a little fait 'and 
brackifli to the tade like mod other fecrerions, and 
having the power of retarding putrefadion and dif- 
folving the food. It ads on thofe fubftances which 
are nutritious to the animal, and which are peculiarly 
adapted to its habits. It has, confequently, fome va- 
riety of properties in different animals. The fecreting 
powers of the ftomach feem fo far to accommodate 
.^hemfelves to the food received into it, that the pro- 
perty of the gaftric fluid is altered according to the 
nature of the food. This affords another argument 
in favour of a fimple diet ; fince« in a variety of con* 
4iments received promifcuoufly into the ftomach, the 
.^apce is the greater of fome ingredient becoming an 
pffenlive load. 

It feems tp be a peculiarity in the human (tomach,that 
it has a greater capacity for digefting a variety of animal 
and veg/etable bodies. But I (hould at the fame time con- 
jceive that the natural power of digeffing the fimple and 
appropriate food is diminiibed as the ftomach gains the 
power of diflplving a variety of fubftances. In other 
fnreatures^ a fudden change of food is rejeded, and the 
powers of the ftomach are found incapable of ading 
]duly on the aliment, though time fo far accommodates 
she gaftric ffuid to the ingefta that the animalization 
^comes perfied. Mr. Hunter fpeaks of the power of 

• 

f But I ihould confider thefe glands rather as analogous to 
the mucous follicles of the oefophagus and lower portion of tha 
fptefliney and merely as lubricating and defending the paiFages. 

cattle 
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cattle eating and digeftmg their fecuntfines *. I have 
known a cow die from this ; the membranes being 
foimd coiled up within the bpwels. But the h& is 
fufliciently afcertained, that the nature of the digeftive 
procefs may be fo far ahered that graminivorous ani- 
mals may be made to eat flefh, and carnivorous animafs 
brought to live upon vegetables. This faft throws us 
back from the fimple idea which we ihould be apt to 
entertain of the nature of the change produced by 
digeftion, viz. that it is fimply chemical. For we fee 
that the nature of the folvent thrown out from the 
fiomach, and its chemical properties> may be changed 
by an alteration in the acbion of the coats of the fto- 
mach. Thus we are baffled in our inquiries, and 
brought back to the confideration of this living pro- 
perty, which can fo accommodate itfelf to the nature 
of the- aliment. 

The gaftric fluid has been collefled from the fto* 
machs of animals after death, by fponges which the 
animal has been made to fwallow, or which have been 
thruft down into its ftomacb, incafed in perforated 
tubes. And, laftly, it has been obtained by exciting 
the animal to vomiting, when the ilomach was empty ; 
for the fccretions of the ftomach are then poured out 
unmixed with food f. Although by thefe means a 
fluid may be obtained which may properly be called 
the fuccub gaftiicus, yet it mud contain a mixture of 
the tiliva, and fecretions from the glands of the oefo- 
phagus and pharynx, with the glanduJar fecretions of 
the Ilomach, and the general vafcular fccretion from 



• Sec Ohfcrvations on Digcftion. 
f By bpallanzaui. 
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the furfa<% of the ftomach. It is a fluid, then, upon. 
vhick the cheiaift can operate with no hope of a fttc- 
cefsful or uniform refult. And indeed chemiftrj feemi 
so &r<ih4^ to afiift us in forming an accurate concq)- 
lioQ of the changes induced upon the fluids in the ali- 
ncfitiry canal, than that tlie more perfcd, but dill 
▼ery ^defident, experience of the modern chemift fuc* 
etEifMf combats the fpeculations of the chemids of 
ibrmer age^. For example ; it was formerly fuppofed 
that d^etiion was a fermentation, and that this fermen- 
tation wasxx)mmunicated and propagated by the gallric 
joicc, it is now found that the gaftric juice has pro- 
perties the reverfe of this ; that it prevents the food 
from taking an acid or putrefaflive fermcntat on ; that 
it afb by corroding and diffoiving the bodies received 
into the ftomach ; and that it is itfelf at the fame time 
converted into a new fluid, di(lin£t in its properties *• 
It is almoft fuperfluous to obferve, that the gaftric 
juice has no power of a&ing upon the coats of the 
iloraach during life ; whether this be owing to the pro* 
|)erty, in the living fibre, of refiftance to the a^ion of 
the fluid, or that there is a fecretion bedewing the fur- 

• The mod curious fa A is that property of the coats of the 
ftomach* or cf the fluids lodging in the coats of the flomach, by 
which milk and the ferum of the bloovl are coajj^laced. It has 
been found that a piece of the ftomach will coagulate fix ot* 
ie^en chonfand chnes its own weight of milk. This a6l i on feelhs 
a^liec^ary ppepuratton for digreftion, which (hews us (hat thfe 
mod perfcA and fniiplv nutritious fluid is yet improper, without 
•undergoing a cha:i;,c, to be received into the fyfteni of vellcls- 
ror exanjpic ; rfiilk and tlic \<*hlfe of egjjs are fiffi coagalited, 
Imd thtfn pwfs thr(3U[;h ihc proccfs of 'diijcflion, S<.e J. Htinter, 
Aoittifll <l&coc<AiLy» Obfervalions on Digcilioa. 

face. 
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face, which prevents the aflion, it is not cafy to fay ; 
but more probably it is owing to the refiftance to its 
aSion inherent in a living part. 

Of digestion. By trituration and maftication, and 
the union of the faliva with food in the mouth, it h 
merely prepared for the more ready adion of the fto« 
mach upon it. No farther change is induced upon it 
than the divifion of its parts and the forming of a foft 
pulp. But in the ftomach, the firft of thofe changes 
(probably the material one) is performed, which by a 
fuccelSon of ad ions fits the nutritious matter for being 
received into the circulation of the fluids of the living 
body, and for becoming a component part of the ani- 
mal* For now the galtric juice adUng on this fluid 
mafs quickly diflblves the digeftible part, and entering 
into union with it produces a new fluid, which has 
been called chyme. The mafs has changed its fen« 
fible and chemical properties ; it has fuffered the full 
aflion of the fldmach, and by the gradual and fuccef- 
five mufcular action of the (lomach it is fent into the 
duodenum. The contents of the ftomach confift of 
air (partly fwallowed, partly extricated by chemical 
change, but ftiil more in all probability by the heat) ; 
of chyme ; and of a groffer part incapable of beco- 
ming nutritious, and the reparation of which from the 
chyme is accompliflied by the action of the canal* 
Now the (lomach being Aimulated by fulnefs, by fla- 
tvis, and more ftill by the peculiar irritation of the 
food to which it is natural to fuppofe its fenfibiUty is 
adapted, the mufcular coat is brought into adion, and 
the contents of the ftomach delivered into the duode- 
num. Here having additional ingredients, it is farther 

changed 
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changed in !t8 nature, and approximates more to that 
of the fluids circulating in the veflels. It is called 
chyle ; it has become a white milky fluid, which by 
the property df the living furface of the villous coat is 
feparated from the mafs, and abforbed by the ladeal 
▼efleli of the intefliines ^. 

HoNOER AHD THIRST. We are folicited to take 
food by the uneafy fenfation of hunger, and by the 
anticipation of the voluptuous fating of the appetite, 
and by the pleafures of the palate. Hunger is confi- 
dered as the efied of the attrition of the fenfible coats 
of the ftomach upon each other by the periftaltic mo- 
tion of the ftomach and compreflion of the vifcenu 
This appears to be too mechanical an explanation. 
If the fenfation proceeded merely from fuch attrition 
of the coats of the ftomach, food received into tho. 
ftomach would be more likely to aggravate than- to 
afluage- the gnawing of hunger ; to excite the aAion of 
the ftomach would be to excite the appetite, and aa 

• 

irritable ftomach would be attended with a voracious 
defire of food. Something more than mere emptinefb 
is required to produce huuger. There appears to be 
a deficiency of the due ftiniulus to the ftomach, and a 
confequent uneafy fenfation which is allayed by fulnefs« 
Hunger does not appear to be occadoned by ftimulus^ 
but tijf a want of due excitement, by which the irrita- 
bility of the coats and adion of the veflfels are as it 
were fuflPered to accumulate; and this tenflon, and 
irritation, and fulnefs of veflels, is relieved by the food^ 

• Scf fariher of the laaeal and abforbent [yUem. 

which 
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which excites the ^Gdon^ draAxrs <>ut the fluids^ attd 
glres a£Uvity to the fyftem of veiTels. 

Thirst is fcated in the tongu^ fauces, oelopb^uf^ 
8Uid flomaoh. It depends on «the ftate of the fecretioni 
vhich bedew tbele ^pans^ and arifes either fi^nn a defi* 
ciency of fecretion or from an unttfiiaUy acrid ftate of 
it. It would appear to be placed as a monitor xsiUing 
for the dilution of the fluids by drink, when they have 
been exbauded by the fatigue of the body and by per- 
fpiration, or when the contents of the ftomach require 
a more'flmdttate,«<-tbe more eafily to liifier the necef** 
(ary changes of digeftion. 

The cardiac orifice is the chief ieat of all ieniatioitt 
of the ftomach both natural a|id unufual, as it is the 
moft fenfible part of the ftomach. Indeed we might 
prefume this much by turning to the defcription ^nd 
plates of the nerves ; for we (hall fiqdthat this upper 
part of the ftomach is provided in a peculiar maimer 
with nerves, the branches of the par vagunu 

The fympathy of the ftomach with the reft of the 
inteftinal canal, the- connection of the head and Aomach 
in thefr affections, the effeCt of the diforder of the fto« 
mach on the action of the vafcular fyftem and of the 
Ikin, and the ftriCl confent and dependence betwixt the 
ftomach and diaphragm and lungs, and in a particular 
manner with the womb, tefticle, &c.— and agdn, the' 
connection oF the ftomach with the animal ceconomy, 
as a whole, — muft not efcape the attention of the ft|i* 
dent of medicine. 
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SECTION III. 

OF THE SMALL INTESTINES. 

The fmall mteftineis are defcribed as that part of the 
mteftinal canal which is betwixt the pyloric oriBce of 
the ftomach and the valve of the colon. They are 
reckoned in length at four or live times the height of 
the body : they form that part of the canal in which 
the digeftion is completed, and the nutritious fluids 
iabforbed from the wafte of the ingefta. They are com- 
knonly fubdivided into the duodenum, jejunum, and 
ileon ; ot tnore (imply into the duodenum and hiteftt- 
hum tenue *• 

OF THE DUODENUM. 

The duodenum (lands dl(lingui(hed from the ge« 
heral tra& of the fmall intedines by its (hape, connec* 
tions, and fituation. tt is greatly larger than any 
bther part of the fmall inteftines ; irregularly circular; 
knore fle(hy ; and, although it has fewer plicae, it is more 
glandular and more vafcular : but its greateft peculi* 
arity, and that which mud convince us of its impor- 
tance in the animal oeconomy, and of the neceflity of 
attending to it in difeafe, is this, that it is the part which 
k'ecdves the bih'ary and pancreatic duds, and in which 
a kind of fecond (lage of digeftion takes place ; and that 
by the diforder of thefe fecretions it muft be primarily 
affe&ed. The duodenum takes a courfe acrofs the 

• Hallcr. 

Vol. IV. F ^ fp:ne 
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fpine from the orifice of the ftomach until it touches 
the gall-bladder. Firft it goes in a direftion down- 
ward ; then it paflfes upward till it touches the galU 
bladder ; then making a fudden turn it defcends di« 
Tt&ly near to the right kidney, and is thrn involved in 
the lamina of ihe mefocolon } it then takes a fweep 
j^/ towards the iijj^ fide, obliquely acrofs the fpine, and a 

little downward ; it afterwards runs behind the bead of 
the pancreas and the great veflels pafling to the finall 
. intedines betwixt the vena cava and the vena portae ; 
and then again toward the left of the aorta, but ftill 
bound down by the root of the mefocolon *• This 
portion of the intefline receives its name from being 
ufually meafured off twelve fingers breadth, or from 
five to fix inches, from the orifice of the flomach. I 
have always preferred, however, a natural and not an 
arbitrary divifion, and have confidered that portion of 
the inteflines as duodenum, which is above the lower 
lamina of the mefocolon, or the point at which it 
emerges from the ftrifture of the mefocolon. As in 
this extent, befides being tied down to the fpine by the 
mefocolon, it has the peritoneum reflected off from it 
at other points, we have to remark the ligamentunt 
duodeni renale, ligamentum duodeni hepaticum. 

Although we fliall prefently treat of the coats of the 
fmall inteftines in general, yet it may not be improper 
here to obferve what are announced as peculiarities in 

^ HoTt* comes it then, feeing the acute turns of this intcflinc, 
th'^t Ruyfch cvills it *^ Intctlinum digitale, vel inteftiuum reftam 
brtfvitTininm ?" Advcrfar. Anat. Dccad. II. 

See a good dcfcription of the duodenum by M- Laurent Bo« 
naxxolif in the Tnuukt^ions of the AcdiLixiy of Bologna. 

the 
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tlie £dat8 of this fir ft divifion. The firft dr peritoneal 
coat is imperfed, as imift already be underftood : for it 
^oes not inveft the whole circumference of the gut ; it 
ties it down more clofely, or it merely contains it in its 
dttplicature, while a greater profufioti of cellular mem^- 
hrzne accompanies this than the other divifions of the 
inceftines. The mufcular toat is ftronger than that of 
the jejunum and ileon ; the plies formed by the inner 
coats, fmaller than thofe of the other part of the fmall 
tnteftine, and having mote of a glandular ftrufture. 
At the lower part of the firft incurvation of the duode* 
Hum, the inner coat forms a particular procefs like to 
thofe which are called valvulse conniventes ; and in this 
)¥ill be difcovered the opening of the biliary duct, 
vithin which €dfo the du£tus pancreaticus generally 
opens. 

It is not without fome reafon that anatomlds have 
coafidered the duodenum as a fecond ftomach, calling 
it ventriculus fecundus, and fuccenturiatus; for there is 
bere performed a change upon the food, converting 
the chyme, (as they have chofen to call it,) which is 
formed in the ftomacb, into perfed: chyle. But to 
fiippofe that the chyme is perfected in the duodenum, 
is to fuppofe the biliary and pancreatic fecretions ne* 
ce^Eiry to the formation of chyle ; a point which is not 
allowed : for many fuppofe thttt the bile is merely a 
ftimulus to the inteftines, holding a controul over 
dietr motionis ; others, that it is ufeful only in fepara^ 
dog the chyle from the excrement { or again, that the 
bile is decompofed, part entering into the compofitios 
of she chyle, while the other goes into that of the 
fitces t it ieems to beftow upon them a power of fti- 

F a mulating 
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mulating the inteftinal canal in a greater degree ; ' aod 
as the chyle is formed occafionally without the pre- 
fence of bile, we may be induced the more readily to 
allow that the bile does not in the natural anions and 
relations of the fyftems enter into the compolidon of 
the chyle. At all events, we fee that it is the bile 
which is the peculiar ftimulus of the inteftinal canal, 
and that when interrupted in its difcharge from the 
dufls, the motions of the belly are flow, and collive- 
nefs is the confequence. 

We fee, then, that at all events there are poured ixN 
to the duodenum from the liver and pancreas, fecretions 
which have an extenfive effeft on the fyftem of the 
vifcera ; and we muft acknowledge that the derange* 
ment of thefe fecretions mud operate as a very frequent 
and powerful caufe of uneafmefsj and that the duode* 
num mud often be the feat of difeafe and diftreffing 
fymptoms. We may obferve that, from the courfe of 
the duodenum, pain ir) it (hould be felt under the 
feventh or eighth rib, pading deep, feeming to be in the 
feat of the gall-bladder, and (Iretching towards the 
right hypochondrlum, and to the kidneyi and again 
appearing as if on the loins. We may obferve farther, 
that from the connexions of this portion of the intef- 
tine, and from the manner in which it is braced down 
by the mefocolon, fpafm, when flatus is contained in it, 
will fometimes produce racking pains. Nay farther, 
when the irregularities of digeftion aSe£t the duode- 
num, and fpafm and diflention follow ; the diftention 
caufes it to prefs upon the gall-bladder, and the pref-^ 
fure and the excitement together caufe an irregular and 
ofton an immoderate flow of bile, which with the 

acrid 
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acrid flfate of the food produces anxieties and increafed 
pain, inverted motion, vomiting, and even cholera ^. 

We mud not forget, that the inverted adion of the 
ftomach draws quickly after it the inverted motion ot 
the duodenum. It may be of confequence to attend 
to this in the operation of an emetic, for the ftomach 
will fometimes appear to be difcharging foul and bili- 
ous matter which we naturally may fuppofe to have 
been lodged in it, but which has adually flowed from 
the duodenum, or has even come recently from the 
du£ls in confequence of the operation of the vomit f. 

From a defed in the natural degree of the ftimula* 
dng power of the bile, it will accumulate in the duode* 
Bum, occafioning anxiety and lofs of appetite, and even 
congeftion of blood and a jaundiced ikin ; we may cer« 
tainly affirm that thefe at lead are often conneded. 
Such accumulation in the duodenum mud be attended 
with a languid action of the whole canal, and inadivity 
of the abdominal vifcera, becaufe the periftaitic motion 
is begun here in the natural adion of the inteHnes ; 
and if its peculiar ilimulus be deficient, fo mud 
that of the whole fydem of the vifcera. Hence the 
necelfity of roufing and evacuating the whole canal. 

I may farther obferve, that it has been the opinion 
of the mod refpedable old phyficians, thofe whofe 

• Indeed yomiting in confequence of concufljon and comprcf- 
ilon upon the whole contents of the abdomen, and in a [ulV" 
ticalar manner on the liver, affords mo'l pctfciiul n-e:ir5 of 
operating upon the infarction and rcmora of the hlood in the 
bepacic fyftem. 

f See Sandlforti vol. iii. p. 288. See HolFman. 

F 3 knowledge 
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knowledge of difeafes has been drawn from an acquamN 
ance with anatomy, from the frequent infpedion of 
dead bodies, and the obfervation of the fympcoms du- 
ring life, that the ftudy of the difeafes connected with 
the duodenum is the moft important which can occupy 
the attention of the medical enquirer. 



OF THE SMALL INT£STIN£S IN GENERAL* 

The fmall inteftines, under the name of jejunum 
and ileon, occupy the fpace in the middle and lowet 
part of the abdomen, the great mafs forming convolu- 
tions in the umbilical region. The cylindrical canal 
of the fmall intedines is gradually and imperceptibly 
diminiflied in diameter as it is removed from the lower 
orifice of the ftomach ; fo that the termination of the 
ilion in the caput coli is confiderably fmaller than the 
duodenum. This tra£t of the fmall intefUnes performs 
the moft important function of the chylipoctic vifcera 
^f any can be faid to be peculiarly important where 
the whole is fo ftriftly connected) ; for here the food is 
moved ilowly onward through a length of inteftine 
more than four times the length of the body *, and ex- 
pofed to a furface amazingly extended by the pendu- 
lous and loofe duplicatures of the inner coat. Here 
the fsccs are gradually feparated from the chyle, and 
the chyle adhering to the villi is abforbed and carried 
into the fyftem of veffels. 

* The whole length of the inteftinal canal is generally 
edimated at from dx to feven times the length of tlie whole 
body. 

The 
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Th$ JBJUMUM * is the upper portion of the fmall 
inteftine. Its extent is two-Qfchs of the whole. Its 
convolutions are formed in the umbilical region. 

The ILEON lies in the epigaftric and ileac regions^fur- 
rounds the jejunum on the fides and lower part, and 
forms three* fifths of the whole extent of the inteftine from 
the mefijcolon to the valve of the colon. The coats of the 
}leon are generally defcribed as thinner and paler ; the 
valvular projedions of the inner coat lefs confpicuous f 
and the mucous glands are apparent in the lower por- 
tion. The feveral parts however of this, which we may 
call the long inteftine f, do not preferve a very exaft 
rehtiop in regard to their place in the belly, but in 
their motions they may be drawn to the right or left, 
upward or downward. This however I am convinced 
takes place in a much lefs degree than is generally be* 
Iteyed. 

There is fometimes found a lufus in the lower part 
of the ileon before it paffes into the colon ; a blind 
pouch or caecum is, as it were, attached to the ilion 
refembUng the caput coli. I have found this in one 

• So named from its being more generally empty. Indeed 
the higher parts of the canal can never be didended, becaufc 
the contents pafb ilowly and gradually and with little inter- 
roption through them ; but they are in a manner accumulated 
below. 

f We may then fpeak of the fmall inteftines in general, mean- 
ing the whole tradl from the ftomach to the great Intciline ; the 
duodenum being the fpace betwixt the ftomach and the lower 
lamina of the /neibcolon, the long inteftine being the tradt ex- 
tcading from the duodenum to the colon. 

F 4 inftance 
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inftance only. Sometimes there is more than one ii) 
the courfe of the ikon *. 



MINUTE STRUCTURE OF TI^E SMALL INTESTINES. . 



We have in feme meafure anticipated the general 
fcnumeration and charader of the coats of the inteftined^ 
by what has been faid upon the coats of the fiomach } 
for we have here to diflingui(h the four great coats, 
the periconealy the mufcular, the vafcular, and vilbu$ 
coats. 

THE PERITONEAL COAT AND MESENTERY. 

The peritoneal coat of the fmall inteftines is of the 
fame nature with that of the ftomach, liver, fpleen^ &c. 
It is a thin, fmooth, pellucid membrane. On the fu^* 
face it has a moiflure exuding from its pores ; and it 
firmly adheres to the mufcular fibres beneath. Its 
tranfparency makes the mufcular fibres, blood-yeflfels, 
and lymphatics eafily didinguifhable ; and when it i^ 
diffefled or torn up, the longitudinal mufcular fibres 
will be found in general attached to it. Its ufe is to 
give a fmooth furface and ftrengthen the intefUne, and 
in a great meafure to limit the degree of this diften- 
tion. 

* The appendices csecales of the ileon have given birth to a 
curious qiieflion in the pathology of hernia. Sec •* Hernia ab ilii 
diverticulo/* M'Tgagni, Adv. Anat. III. " Hemic form ^e par 
I'appcndice dc rilcon." Littre, Mem. dc I'Acad. Royale des 
Sciences, an 1700; Rnvfch, Palfin, &c. Sec cafes of anus at the 
groin in the Mufoum, Surgeons'. Square. 

5 The 
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The peritoneal coat of the inteftine is continued and 
refleded off upon the veflels and nerves which take 
their courfe to the inteftine: or, what is the fame 
thing, and indeed is the more comnpion defcription, the 
two lamina of the peritoneum which form the mefen- 
tery, after proceeding from the fpine and including 
the veflels, nerves, and glands belonging to the trad 
of the intedine, inveft the cylinder of the inteftine un- 
der the name of peritoneal coat *• The mefentery is 
compofed of membranes, glands, fat, ' and the f&veral 
fyftems of veffels, arteries, veins, lafteals, and nerves. 
As in reality it is a production of the peritoneum, it 
may be faid to arife from the mefocolon, or the mefo- 
colon fron) the mefentery, reciprocally. But at pre* 
fent we may trace the mefentery from the root of the 
mefocolon ;-^for the jejunum, emerging from under 
the embrace of the mefocolon, carries forward the peri- 
toneum yvith it ; and the laminse of the peritoneum, 
meeting behind the gut, include the veflel^ which pals 
to it and form the mefentery. This connexion of the 
imall intedines by means of the prolongation of the 
peritoneum, while it allows a confiderable latitude of 
motion, preferves the convolutions in their relations, 
and prevents them from being twilled or involved. 
But it is by the walls of the abdomen that the intellines 
as well as the more folid vifcera are fupported ; for 
when the bowels efcape by a wo^nd, a portion of an 
intedine will hang down upon the thigh, unredrained 
by the connection with the mefentery. 

■ 

• See Plate I. 5. 6. 7. 8.^ 

The 
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The mefentery begins at the laft turn of the doode- 
nom, or begbning of the jejunum. Its root runs 
obliquely from left to right acrofs the fpine. Here 
it has no great extent } but as it is prolonged toi¥ar4 
the inteftines, it fpreads like a fan, fo that its utmoft 
margin is of very great extent ; which may be coa* 
ceived when we confider that it is attached to the whole 
extent of the fmall inteftines. In the middle of the 
fmall inteftine, the mefentery has its greateft extent or 
breadth ; towards the beginning of the duodenum and 
the termination of the ilion, it is (horter, and more 
dofely binds down the inteftine. 



MUSCULAR COAT OF THS INTESTINES. 

There is not a more important point of confidenu 
tion in the anatomy of the vifcera, than this of the ac* 
tion of the mufcular coat. The appearance and courfe 
of the fibres (ball firft be defcribed, then their adion^ 
and laftly their effcft in difeafe. 

The peritoneum is united to the mufcular coat by a 
very delicate and denfe cellular membrane ; which in 
the enumeration of the coats we muft call the firft 
cellular coat, but which really does not deferve the 
name of a didinft coat ; for, as already faid, the outer 
lamina of the mufcular coat is raifed with the peritonei 
Qm,and adheres intimately to it. The fibres of the 
mufcular coat of the inteilines are fimpler than thofe 
of the ftomach j for here there are only two fets of 
fibres, the longitudinal and circular fibres. The outer 
(tratum confiil^of the very minute and delicate longi- 

4 tudinal 
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tudittil fibres. Indeed, when the fyftem has been ex* 
hau(ied by a long and debilitating illnefs with fcarcely 
any excitement of the inteflinal canal, thefe fibres are 
not TO be obferved. In a man who has been cut fud« 

f 

denly oflF by difeafe, or who has died a violent death; 
they become more demonflrable ; and in difeafes where 
there has been congetfion and excited action in the 
inteftines, they are of courfe ftill ftronger ahd more 
difcemible. The internal ftratum of the mufcular 
fibres is much ftronger and more eafily demonftrated. 
Thefe fibres will be obferved much fl:ronger about the 
duodenum and upper part of the jejunum, but they 
become weaker and more pellucid towards the extre- 
mity of the ileon. Tracing any particular fibre of the 
circular ftratum, it is found to form only a fegment of 
a circle, a part of the circuti of the inteftine. It feemt 
loft amongft neighbouring fibres or cellular connec* 
lions ; but ftill, taken together, the circular mufcular 
£bres uniformly furround the whole gut *. 

To account for that adion of the inteftines which 
urges on the food, we may fuppofe a greater degree of 
irritability and adivity to refide in the upper portion, 
where of courfe is commenced that adion which is 
fucCefiiyely propagated downward, carrying the fseces 
Into the lower part of the canal. Some anatomifts 
have ingenioufly imagined that the inner ftratum of 
fibres furrounds the inteftine not in a circular diredion. 
as was afterted by Willis, but obliquely and in a fpiral 
courfe ; from which followed a fimpic explanation of 

• Morgagni Advcrfaria Anatomica III. Anlmadverfio V. 

their 
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fheir effeA, fince the contra£lion of the fibre winding 
lower in the inteftine purfued the contents with a uni- 
form progreflive conftriftion. 

Phyfiologifts have made a diflinflion in the motion 
which they have obferved in the inteftines of living 
animals. The one they call the vermicular, and the 
other the periftahic motion. Upon looking into the 
belly of a living animal, or of one newly killed, there 
may be obferved a motion among the inteftines, a 
drawing-in of one part and a diftention and elongation 
of another part of the convolution. This n:u)tion has 
fome refemblance to the creeping undulating motion 
of a reptile, and has got the name of vermicular mo- 
tion. On the other hand, the direft contraftion of 
the gut by the conftriftion of the circular fibres is the 
j>eri(laltic motion. We muft not however allow 
Durfelv^s, from the loofe expreflion of authors, to 
jmsigine, that thefe circular flreight fibres ad; leparate- 
ly : on the contrary, excited by the fame ftimulus, 
they have a fimultaneous motion to the effect of ac- 
complilhing the perfect contradion of the gut and 
motion of its contents *♦ 

While the ftimulus is natural, the contradion of the 
mufcular coat is in a regular feries from above down- 
ward, aiid,the lower part contracting before the upper 
is completely relaxed, the food muft be urged dowq« 
ward into the lower portion. I fhould even imagine 
that the lower portion is relaxed, from its more ufusU 

• Nw'ithcr can I allow that the ading of the longitudinal fibres 
in one portion of an intcflinc iliUics that which is below, ether* 
V. .lys rlian by the comprciuon of food and flatus. 

degree^ 
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' ANTIPERISTALTIC MOTION* 



When the Aicceflive contraftion of the mufcular 

fibres of the inteftines is oppofed in its natural courfe 

downward^ either by a violent (limulus (the effe£t of 

which is to caufe a more permanent contra£lion in the 

coats, and one which does not readily yield to the 

relaxation that follows, as in the natural contraction), 

or when there is a mechanical and obdinate interrupt 

don to the contents of the bowels ; then is the natural 

adion reverfed. This antiperiHaltic motion mud arife 

thus; a portion of the intedine being condrifted^ and 

not yielding to the contraction which in the natural ac« 

ttonof thegut (hould follow in order, the motion of the 

gut mud be dationary for a time, until the part above is 

^^ain relaxed ; when, the contents of the inteHine finding 

2 free paflage upwards, and that portion contracting and 

propelling the matter dill upwards and retrograde, 

f Cnce it is oppofed by the contraction below,) a feries of 

''ctrograde or antiperidaltic motions are produced. 

'^c courfe of the aCtion is changed ; the contraction 

Prom the experiment of Haller and of others, it is proved 

^^^ the Irritability of tlie iuteftines long furvives that of the 

^***^: that the iuteftines are in general in lively motion, when 

^ **^otion can be obfervcd in the (lomach : but that foinctimcs the 

'^'^^^ion of the Aomach continues longer than that cfihc inteftines. 

'* proved alio that the a(^ion of the inteftine h adequate to tl^e 

^^ion downward and the difcharnc of fxces, without the aid of 

abdominal mufcl;s. Sec Mem^far Hallcrfur Us Motv.merm det 

of 
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of the gut is not followed by the dilatation of the pirt 
below, but by that of the part above. By this meMM 
the matter of the lower portion of the intellinal canal 
b carried into the upper part, and there i&.ag as an 
oniirual (limulus it aggravates and perpetuates the un- 
natural adion. Nay, from experiments it appears that 
a permanent irritation will casfe an accelerated motion 
in both directions, that from the point ftimulated there 
will proceed downward the regular feries of contrac' 
tions and dilatations, while the motion is fent upwards 
and retrograde from the fame point of the inteftine 
' toward the {lomach *. And this obfervation, the exhi- 
bition of medicine and the iHea&s of the inteftines 
confirm. But farther we may obferve, that the food 
is not uniformly moved downward ; it is Ihifted and 
agitated by an occalional retrograde motion thus : 




The portion of the intefline included under A «on- 
tra£ls and fends its contents into B. B conira^ng 
fends it* fluid contents in part backward into A, but 

• Hailer, loc.cit., Exper.434. 
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in a greater proportion into C. While the contents 
of the middle portion are fent into the lower part in a 
greater proportion than into the higher divifioni the 
tendency of the food will be in its natural courfe, 
downward ; whilft at the fame time it fuffers an alter, 
nate motion backward and forward ; fo that it is more 
extenfively applied to the abforbing furface of the 
inteftines. 

The ftimulus to the inteftines is matter applied to 
their inner coat ; and although there is much fympa- 
thy in the whole canal, yet unlefs there be matter 
vithin a portion of the canal, that particular part has 
little a£Hon. Accordingly, when there is obdrudUon 
to'the courfe of the aliment, by whatever caufe it may 
be produced, the portion below becomes flirunk and 
pale, and free from the effects of inH animation ; while 
that ftimulated by the food, being/ in a high ftate of 
excitement, irritated by the prefence of matter which 
it is unable to fend forward, evacuated only partially 
by an unnatural and highly excited retrograde action, 
k becomes large, thick in its coats, ftrong in its muf- 
cnlat fibres, and greatly htfiamed, till it terminate . at 
laft fai gangrene ^. 

The unufual excitement of the mufcular fibres pro- 
duces a very carious effedt in the intus-fufceptto, or the 

» Haguonm: gives an nperitnent illuftratiog the caufe of ileus. 
He tied -a 'lig;iture about the iatedtne of a cat, and found no an- 
Ciperiftaltic motion excited. This is not wonderful ; it is the 
excitement arifiug from matter vithin the gut, to which there is 
210 exit, and not the flri^lure of it, which is the caufe of the vio- 
'lent iymptoms.— 'A cafe in the Mufeum will give the young 
ftttdent a corred Judgment on this fubje^. 

flipping 
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flipping of one poitioa o£ the gut vithin anothef^ 
This may be done by applying acrid matter to the in-^ 
teftines of ]iying animals ; and I have no doubt that 
it has been produced by giving purges too ftrong and 
fiimulating in cafes of obilruclion of the bowels. By 
the contradions of the mufcular coat greatly excited^ 
the intedine is not onlv diminifhed in diameter fo as 

m 

to refemble an earth-worm *, but in length alfo. - This 
great contraction of the outer coats accumulates the 
vafcular and villous coat as if into a heap ; which from 
the compreflion of the mufcular coat is forced into thd 
neighbouring relaxed portion. This firft ftep leads 
only to a fuccellion of aclions ; for the fibres of th^ 
relaxed or uucontraiftcd part, fenfible to the prefence 
of this accumulated and turgid villous coat, contraAs 
in fucccilion fo as to draw a part of the concrafted gut 
within the relaxed portion. If the irritation is don^ 
away or ceafes quickly, as in the experiments on ani* 
mats, another turn of the inteftine coming into plaj 
diftends this, and undoes the intus-fufceptio. But if 
the caufe continues, the intus-fufceptio is continued $ 
the included part of the gut is farther forced into the 
other. By thefe means the velTels going to the in- 
cluded part are interrupted; the villous coat fwells 
more and more ; and feveral feet of the upper portion 
of the intelUnc is often in this way fwallowed down* 
It is not however in the natural courfe downward that 
this preternatural action always proceeds j for, as the 
excitement is violent and unlike the ufual ftimulus of 

• Sec riallcr's Experiments ; and " Diffe^ions of the Atro* 
pliiA AbUauioiam i" with plates -, by Dr. ChcTne. 

food, 
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foody and as we know that an unufual excitement is 
very apt to caufe an inverted afbion, it often happens 
that the intus-rufception is formed by the lower portioa 
cf the gut included in the upper pztU 



VASCULAR COAT. 

• 

This third coat of the inteftmesjor what it commonly 
called the nervous coat, is a (tratum of cellular mem- 
brane in which the veffels of the gut are diftributed. It 
might with equal propriety be called the cellular coat $ 
and is indeed what feme anatomids have called the 
third cellular coat. By inverting the gut and blowing 
firongly into it, the peritoneal coat cracks and allows 
the air to efcape into this coat ; which then fwells out, 
demonftrating its ftruAure to be completely cellular \ 
Its ufe evid :ntly is to fuflfer the arteries, veins, and 
lymphatics to be diftributed to fuch a degree of minute- 
nefs as to prepare them for reflection into the lad and 
innermoft coat, and for entering into the (lru6ture of 
the villi : for they come to the exiremiiy of the mefftn- 
tery as confiderable branches, but forming in this coat 
ft uniform texture of veffels, their extreme branches 
are finally didributed to the ini^er coat. This is the 
'Coat.in which, in foine parts ot ihe initiliiic<, liiile 
glands or cripta: are lodged. 

* An eiperiincnr^ to which Alhinus attaches much impar* 
tanoe. S»ee ail'u, in the Aca J. dc Boljgn i, a |)«iper by xvlr. D. vj. 
Galcati oil the flelh/ couc of ihc Itoiuuch aaa inccltluj^. 
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VILLOUS COAT. 

The moft curious part of the ftrufture of the intcfi 
tines is the villous or inner coat ; for by its organiza- 
tion is the chyle feparated from the general mafs of 
matter in the bowels, and carried inti the fyftera of 
teflfels. To this all we have been defcribing is merely 
fubfervient. 

The villous coat has a foft fieecy furface ; and being 
of greater extent than the other and more outward 
coats^ it is thrown into circular plaits which hang into 
^ the inteftine, taking a valvular form. They have the 
name of vALVuLiE conniventes. Some of them go 
quite round the infide of the inteftxne } others only in 
part. They are of larger or fmaller extent in different 
parts of the canal : for example ; they begin a very 
Httle way from the lower orifice of the (lomach irre- 
gularly, and tending to the longitudinal direction ^ 
further down they become broader, more numerous, 
and nearly parallel ; they are of greater length, and 
more frequent in the lower part of the duodenum and. 
upper part of the jejunum. Thefe valvular projeftiont 
have their edges quite loofe and floating in the canal ; 
and from this it is evident that they can have no vaU 
vular adfon. Their ufe is to increafe the furface ex- 
pofed to the aliment ; to enlarge the abforbing furfacej 
and at the fame time to give to it fuch an irregularity 
that the chyle may lodge in it and be detained *. Into 

♦ *' Superficies interna hujus tunicac ad mcnfuram geometri*- 
cam, iiliquoties iatcgumentoruni communium fuperficiem ampli« 
tudine fupcrat." Socmmeringj vol. vi. p. 395. . 

3 ^ 
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the ftriidure of thefe plicse of the villous coat, the vaf- 
bular or cellular coat enters, and generally in the du* 
plicature a fmali artereal and venous trunk will be 
bbferved to run. That thefe plicse are formed chiefly 
by the laxity of the cohneflion and the greater rela- 
tive extent of the inner coat, is apparent upon inverting 
the gut, and inflnuating a blow-pipe under it, for 
then you may diftend the cellular fubftance of the 
vafcular coat fo as entirely to do away the valvulse 
conniventes. 

The pile or lanuginous furface from which this coat 
has its name, is to be feen only by a very narrow in* 
Ipedion, or with the magnifying g^afs. It is owing to 
innumerable fmall filaments which projeA from the 
furface, like hairs at firft view, but of a flat or rounded 
figure as the flate of fulnefs and excitetncnt or deple- 
tion (hows them. They confift (as appears by the 
microfcope) of an artery and vein, and ladeal or ab- 
forbing veiTels, and to thefe we may furely add the ex« 
tremity of the nerve. They have a cellular (lru£ture ; 
they are exquifitely fenfible; and, when ftimulated by 
the prefence of fluids in the inteflines, are ereded, and 
abforb the chyle. They are the extremities of the lac- 
teal abforbing fyflcm, and their (Iructure \vould feem 
to be fubfervient to the abforption by the mouth of the 
ladeal veflel ^. 

But the furface of this coat is not only an abforbing 
one, it aifo pours out a fecretion : and indeed it is as a 

* See further of their (Irudlure under the title cf the Lacteaip 
and Lymphatic System, in this volumcy where the fubjeA of 
ablbqption and the ftru^ure of the villi is treated. 

G 2 fecreting 
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fecreting furface, upon which medicines can ^Gt, that k 
is to us one of the mod powerful means of afling upon 
the fydem in difeafe. The fluid which is fupplied by 
the furface of the inteftines is called the liquor interi* 
cus ; a watery and femipellucid fluid, refembling the 
gafliic fluid. This fluid, phyfiologifts have affected to 
diftinguifli from the mucous fecretion of the glands of 
the inner furface of the iuteftines ; but it is impoflible 
to procure them feparate *• 



GLANDS • 

Anatomids have obferved fmall mucous glands 
feated in the cellular membrane of the iuteftines f, the 
duds of which they defcribe as opening on the irillous 
furface of the iuteftines. They are feen as little opaque 
fpots, when the inteftine is cut in its length and held 
betwixt the eye and the light. They have been chiefl]f 
obferved in the duodenum ; few of them in the gene- 
ral trad of the fmall iuteftines. Little coUe&bns or 
agniina are obferved, which increafe in frequency to- 

* It has been fuppoied that the fluids excreted from the fur- 
face of the intciliuc& were furnilhed by very minute foramina 
(vhlch arc A'ifible by particular preparation) in the inteHlices of 
the villi. See the letter of Malpighi to the Royal Society of 
London on the Pores of the Stomach ; and the paper by M. Ga- 
Icjti in the Bologna tranfaftions on the Inner Coat> which he calls 
the Ciibriform Coat. Thefc pores, according to Galeatiy are vi« 
libic through the vhole tra<5t of the canal* and particularly ia 
the jrrcat intcllincs. 

f Peyrnf. Biblio. Mangct. Brunnenis de glandulis daodent. 
Wipfcf, Morgagni, 5cc. Thefc he fuppefed additional pancreatic 
glands* 

4 ward 
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urard the extremity of the ileon. It is natural to fup- 
pofe that as the. contents of the inteftines become lA 
their defcent more acrid and ftimulating, there will be 
a more copious fecretion of mucus in the lower intef- 
tiaes for the defence of the villous coat. 



SECTION IV. 

OF THE GREAT INTESTINES. 

The great inteftines form that part of the inteftinal 
canal which is betwixt the extremity of the ileon and 
the anus. They differ eflfehtblly from the fmall intef- 
tines in their fize, form, and general character; and 
m the texturei, or at lead in the thicknefs of their 
coats/ 

The great inteftine, beginning on the right fide of 
the belly, rifes before the kidney; paffe^ acrofs the 
ispper part of the belly, under the liver, and before or 
under the ftomach \ Then making a fudden angle 
from under the ftomach and fpleen f, it defcends into 
the left ileac region. Here, making a remarkable turn 
and convolution, it defcends into the pelvis by a curve 
running in the hollow of the facrum. 

The great inteftines are accounted to be about feven 
feet in length, and to bear a relation to the fmall intef- 
tines as five to twenty-jfive. 

• This turn of the colon from the right acrofs the belly is 
flezuni prima* fuperlor dextra hipatica Soemmering. 
f Flexura fecuodai fuperior ilniHi-a lieoalis. 

G3 The 
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The natural divifion ^f this portion of the intedint 
is iptp the coecum^ colon, and re£lum ^. 



VALVULA COLT. 

The extremity of the inteftinum ileon enters as it 
were into the fide of the great inteftine at an angle ts 

m 

And here there h a valvular apparatus formed by the 
Inner membrane of the gut, which, more than any other 
circumftance, marks the diftinflion betwixt the fmall 
and great inteftines ; for as the effed of this valve is to 
prevent the regurgitation of the feces into the fmall 
inteftines, it marks fufficiently the nature of the change 
produced on the injefta in their paflage through the 
fmall inteftine, and how unfit in their acrid and putre-* 
fcent ftate they are to be longer allowed lodgment 
there. 

Upon opening the caput coli, or lower part of the 
colon, on the right fide, and examining the opening 
of the ileon into it, we fee a flit formed betwixt two. 
foft tumid plic^ of the inner membrane of the gut : 
the one of thefe is fuperior ; the other inferior. They 
are foft, and moveable, and feem fcarcely calculated 
for a valvular adion. But there is little doubt that 
when the great gut is diftended or in a£lion, they are 
calculated to refill the retrograde paflage of the £aece3 

• Some authors divide the great inteftine into fix parts, cnii'. 
nacrating the caecum ; purs verniiformis ; the right j the left j 
tind the tranfverlc colon; and the laft part or redum. 

t Of the entering of the fmall inteftine into the greater, ice 
Morgagni Advcrfar. iii. Animad. li. 

into 
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into the ileon. In the oblong opening of the ileon, 
and in the broadnefs of the valvular membranes, there 
18 confiderable variety. The fuperior valve is tranf* 
verfe, fmaller and narrower than the lower one ; the 
lower one is longer, and takes a more cxtenfive curve: 
and fometimes the lower one is fo remarkably larger 
than the upper valve, that it gives a great degree of 
obliquity to the infertion of the ileon into the colon, fo 
as to approach to that (lru£lure which we fee in the 
entrance of du£ts, as the biliary du£i into the inteftine, 
or the ureter into the bladder. At the extremities of 
thefe valves they coalefce and run into the common 
tranfverfe folds of the colon : and this is what Mor- 
gagni has called the fraena. At this place of union of 
the ilion and colon the longitudinal mufcular fibres of 
the ilion are mingled and confounded with the circular 
fibres of the colon*. The circular mufcular fibres 
certainly enter fo far into the compofition of the valve, 
that they embrace the margin, and, by contra£Ung 
during life, mud make the experiments on the aftion of 
this valve in the dead body lefs dedfive than they would 
be were we certain that this valve a6b on principles 
(Iridly mechanical. 

The difcovery of the valve of the colon, and which, 
from its adion in guarding the ileon, might rather be 
called the valve pf the ileon, has been claimed or 
attributed to many anatomifts, chiefly to Varolius, 
Bauhin, and Tuipius ; and it fometimes receives the 
' luunc of the ,two later anatomifts. 

♦ Winflow. 

C 4 C(ECUM. 
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CGBCUM. 

We have feen thayihe ileon is inferted into the fide 
of ihe colon : now' that portion of the gut which 1$ 
below this union of the ileon is a round or (lightly 
conical fac, from two to three inches in length. It i$ 
attached by cellular membrane to the ih'acus internum 
mufcle* It is not a regular fac, but is divided into large 
celb like thofe in the reft of the colon, and has confix 
derable varieties in different fubjeds« 

1»R0C£SSUS, SEU APPENDIX VERMIFORHIS. 

s 

There is appended to the ccecum a fmall gut, alio 
bibd ; but bearing no relation in fize or in figure to 
any part of the inteftinal canal. This gut, from it$ 
fmalinefs and twifted appearance, like the writhing of 
an earthworm, has received the name of vermiformis* 
It is fomewhat wider at the connexion with the great 
inteftine, and ftands off obliquely, fo that fometimes its 
inner membrane takes the form of a valve*. It 
fcarcely ever is found containing fasces, but opfy a 
mucus excreted from its glands. In the fcetus the , 
appendix vermlformis is comparatively much larger^ 
Its bafe wider; upon the whole, more conical, and 
containing meconeum } and in the young child it often 
contains lasces, 

* Morgagni. M« Laur* Bonaico!! in the Acad, of Bologna* 
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GREAT DIVISIONS OF THE COLON. 

The great divifioBS of the co^ f which I conceive "^1) 
it neceflary to enumerate^ chiefly with a view to the 
accurate defcription of the feat of difeafe) are thefe : 
Firft, the right division of the colon rifes from the 
infertioQ of the ileon, and from that parr of the. great 
inteftine which is tied down by the peritoneum and 
cellular membrane, and afcends on the right fi^^ of 
the fmall inteftines, until it gets under the marg^i^ 'of 
the liver, and in contact with the galUbladcter. 
Of courfe, this part will be found to take fome confix 
derable varieties in its form, depending upon its (late 
4>f diftentioiu 

THE TRANSVERSE COLON \ 

m 

The tranfverfe colon is that part of the great intef- 
tine which often takes a courfe diredly acrofs the belly, 
but which generally forms an arch before or immedi- 
ately under the ftomach. When this parr of the colon 
however is much diftended, being at the fame time 
held dawn by the mefocoion, its angular turns reach 
finder the umbilicus, nay even to the pelvis* For the 
varieties in the iKuation of this incedine and the 
viktn ia general, £»- Morgagni Adverfar. Anat. iL 
' Animadven ii. / 

The LEFT or descending colon is (hort: for 
between the point, where the colon begins to bend 
jdown oa the left fide, and thoie violent turns which 

* COUQH T&ANtVSRSVM« ZOMA CoLI. 

it 
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it takes before terminating in the reftum, is but a fliort 
fpace. It is here attached to the diaphragm and pfoas 
xnufcle. 

The SEGMoiD FLEXURE of the colon • is formed by 
a narrowing and contradion, and clofer adhefion of 
the gut to the loins below the left kidney, and to the 
cup of the ileum by the peritoneum, which feems to 
have the eflFedt of throwing it into fome fudden convo<* 
lutions. The colon then terminates in the re£tum« 



PECULIARITIES IN THE COLON DUTINQUISHING IT 
FROM THE SMALL INTESTINES. 

The coats of the great inteftlnes are the faitfe in 
number and in ftrufture with thofe of the fmall inteC* 
tines ; but they are thinner and more difQcult to be 
feparated by difleftion. The villi of the inner coat are 
fmalter ; the mucous glands or folicules are fometimes 
very diftinfl ; and, laftly, the mufcular fibres have fome 
peculiarities in their arrangement, The moft charao* 
t^ftic diftin6lion in th^ general appearance of the 
great and fmall inteftines, is the notched and cellular 
appearance of the former. The. cells of the colon^i 
being formed betwixt the ligamentous-like ftripes which 
run in the length of the gut, have a regular three- 
fold order. Thefe cells give lodgment to the faeces i 
retain the matter; and prevent its rapid defcent cm: 
motion to the redum. Here the fluids are ftiU more 
exhaufted, and the faeces take often the form of thefe 
cells. When the great inteftines are torpid, and inert 

♦ From its rcfembling the Roman S. 

ix\ 
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in their motions, the fiacces remain too long in the celll 
pf the colon, and become hard balls or fcibuls. But 
idien in this ftate of codivenefs the inteftines are ex- 
pted by medicine, not only is the periftaltic motion of 
the inieftines increafed, but the veiTels pour out their 
lecretions, loofening and diflblving the fcibulae 






MUSCULAR COAT. 

The ligamentous-like bands of the colon form three 
£ifciculi running in the length of the gut : one of thefe,' 
obfcured by the adhelion of the omentum, is not feea 
without diflfeftion ; and- the other, is concealed by the 
meibcolon f. Thefe bands are formed by the longi- 
tudinal fibres of the gut, being concentrated into fafd* 
culif and not uniformly fpread over the general furface, 
as in the fmall inteftines : and being at the fame time 
snore firmly conne^ed with the peritoneal coat, they 
give the appearance outwardly of ligament more than 
of mufcular fibres t. The inner or circular mufcular ( ^ 
fibres of the great inteftines are like thofe of the fmall 
inteftines, uniformly fpread over their furface, and are 
ilronger than thofe of the latter. 

F^CES. That the food digefted, in part abforbed, 
and its fluids exhaufted, becomes faeces in its progrefs 
through the inteftines, will be univerfally allowed; 



.4 • 



• Sec note of the pores of the inteftines. 

f Stratum liberum» ftratum omentale 8c tertium Mefocolicnm. 
3oemnier» f ccxxx. 

t See Morgagni. See alfo Galeati on the flefhy coat of the 
ftomach and iAteftinesj in the Me^Qoirs of the Acad* of Bologna. 

but 
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hut how much of the excrementitious matta* in the 
colon is a human fecretion is not equally attended tow 
Men who have died of want, and men exhauded by 
long fever or other didrefs, and who did not or were 
incapable of taking nouriOiment, have had difcharges 
of feces ; and faeces are found in their inteftines upoa 
difledion. The fcetus has the inteftines filled with 
mlconium*. The eflfed of a purge is not only to 
flimulate the intedines to throw oflF their contents, 
but the inner fecreting furfaces pour out- their fluids* 
The furfaice of the intedines is not only calculated to 
abforb nourifhment, and capable of throwing off the 
fluids from the fydem, like the'kidneys in fecreting the 
urine, but it feems dedined in a particular manner to 
carry off the earthy parts of the body, which in the 
circle of aftions is alternately undergoing renovation 
and decay. Thus the faeces confid of the food and 
chyme, which has not been converted into chyle and 
abforbed, but which has been decompofed* and has 
entered into new combinations ; it is united to part of 
the bile, which has alfo been decompofed ; to the fe* 
cretion of the pancreas ; to the fecretion of the iiiimtefe 
extent of furface of the intedines ; and many fubdanccs 
are found in the excrements which did not exid in the 
food. From the fame fources (viz. the fecretions 
poured into the intedinal canal, or dire£tly from it$ 
furface) are formed concretions, often of an enormous 
fize f often dillinct from the nature of the more com- 
mon biliary fecretions | ; and fomeiimes tbefe earthy 

♦ Sec HalLr Phif. Elcm. lom. vii. rc<5t. 6. § 3. 
t Hallcr loc. cit. 

depoAts 
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depofits entering ibto the compofition of the ££ces, give 
to them a ftoney hardnefs. 



RECTUM. 

The RECTUM forms the laft divifion of the great 
inteftines'; and I know no better proof of the imprac- 
ticability of ahering the names in anatomy than this^ 
that anatomifls have, in almod every age, infilled on 
the impropriety of calling this gut, which anfwers in 
its Ibape to the curve of the facrum, a (Iraight gut ; and 
yet always, and to the pref^nt day, it is re^lum. 

From the lad turns of the colon, called fegmoid, the 
gut 18 continued over the promontory of the laft verte- 
bra and facrum (a little to the left fide), and falls into 
the pelvis* It runs down, in a curved direflion, be- 
twixt the facrum and bladder of urine. In the upper 
part it is covered by the peritoneum, and has its fatty 
appendages like the colon, but lefs regular ; and fome- 
times the jat merely depofited under the peritoneal 
coat. It is tied down by the peritoneum, in form of 
mefo-reftum ; but, deeper in the pelvis, it lofes the pe- 
ritoneum (which, as we have faid, is reflefled up upon 
the back of the bladder, and forms here lateral folds), 
and the reftum is conne£led with the lower part of' 
the bladder and veflicula! feminalis by cellular mem- 
branCiT In women, the mufcular fibres o^ the reAum 
and vagina are intimately connc^ed *• 

♦ Wiuflow. 

The 
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The mufcular coat of the reflinn is partictilarij!^ 
ftrong. The fleOiy bands of the colon, fpreading outi 
are continued down upon the refluoi in .an uniform 
(heath of external longitudinal fibres. The circular 
fibres of this part of the gut are alfo particularly 
ftrong ; and towards the extremity^ appearing in ftill 
ftronger fafciculi, they obtain the name of fphinder, 
of which three are enumerated : and this, to dif- 
tinguifli it from the others, is called the inteftinal of 
orbicular fphindter. 

The internal coat of the reftum does not deferve 
the name of villous, nor of papillaris. Its furface 19 
fmooth, and there are 'often dxflinftly feen little fora« 
mina like the mouths of dudts or folicules, in part the 
fource of the mucous difcharge, which is fometimes 
poured out from this gut. Towards the anus the fold 
becomes longitudinal, and terminates in the notched- 
like irregularities of the margin. 
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CHAP. III. 

OF THE SOLID OR GLANDULAR VISCERA OF 

THE ABDOMEN. 



SECTION L 
OF THE LIVER. 

OF ITS SEAT, AND CONNECTIONS BY LIGAMENTS, 
AND OF THE DIVISIONS APPARENT ON ITS SUR* 
FACE. 

\J u R attention is now naturally drawn to the liver, 
as it holds, in fo eminent a degree, the fovereignty 
over the motions of the inteftinal canal, and as it is fo 
ftridly connefbed with it by its fyftem of veiTels, and 
by its funflions. The liver is the largeft vifcus in the 
body, and as in its (ize and proportion to the whole 
body it is great, fo are its connexions in other refpeds 
with the whole fyflem very intimate. This is particu* 
larly evident in the difeafes of the liver, and was the 
caufe of the ancients afcribing to it fo eminent a place 
iQ the oeconomy. 

Function of the liver. — In all ages authors 
have paid particular attention to the liver, and have 
acerciled their ingeauity m giving various explanations 

of 
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of its fun£lioiu The ancients macfe it the fupreitMf 
diredor of the animal fyftem. They fuppofed tha€ 
they could trace the nutritious fluids of the inteftinei 
through the meferaic veins into the porta and into the 
liver, and that it was there concodted into blood. 
From the liver to the right fide of the heart they found 
the cava hepatica, carrying this blood formed in the 
liver to the centre of the fyftem : and through the 
veins they fuppofed the blood to be carried to the re- 
mote part of the body. 

The liver is the largeft glandular body of the whole 
fyftem. Its ufe is to fecrete the bile, which is carried 
into the inteftines, and performs there an eflential 
adion on the food while paiHng in the trad of the in« 
teftines. 

Seat of the liver. — ^The liver is feated in the 
upper part of the abdomen, under the margin of the 
ribsj and towards the right fide, or in the right hypo* 
chondrium. In the foetus it occupies more of the left 
(ide than it does in the adult. Indeed it h nearly 
equally balanced in the foetus, but the older the animal 
(or at leaft for the five firft years) the greater will be 
the proportion of it found lodged in the right fide. 

Without going into the more minute fubdivifions of 
this vifcus, we may obferve, that it is more uniform^ and 
fmooth, and convex on the upper furface; on the lowerj 
more irregularly concave. Its upper furface is applied 
in clofe contad to the concavity of the diaphragm, and 
in the foetus ics margin is in contad with the abdominal 
mufdes, becaufe it falls lower than the margin of the 
ribs. Its lower and concave furface receives the con* 
vexity of the ftomach, duodenum, and colon. In « 

healihy 
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healthy adult fubjeft the liver does not extend from 
under the margin df the ribs, unlefs near the pit of the 
<ftomach, but in the foetus and child it is much other- 
wife. In a foetus of the third and fourth month the liver 
9lmoft fills the belly; it reaches to the navel, covers 
the ftomach, and is in contact with the fpleen. After 
the feventh month other parts grow with a greater ra- 
pidity in proportion. Indeed fome have afarmcd, that the 
liver, or at lead the left lobe, actually decreafes to- 
wards the time of birtli *. Bat from this time to the 
advance to manhood the chefl: becomes deeper ; the 
fternum is prolongeJ ; and the ciiaphrngrn becomes 
more concave ; fo that the liver retires under the mar- 
■ gin of the ribs, and its margin on the left fide in the 
adult reaches no farther than to the ccfophagu?. 
"When however the liver becomes fchirrous and en- 
larged, its hard margin comes down fo as to be felt 
through the abci.^r.rinal paries under the border of the 
cheft. This enkirj^ement of the i'vcr, au.l coiifequcnt 
defcent of Irs marf^in. is to be iViL move eafily by 
grafping the inir^un'^ciits of the belly, as if you expect- 
ed to lift up the acute edge of ihe liver, than by 
preffing with the p.jint ol' the finger. J^»y ihis means 
Wc (hall be fenfible of the chiflicity and foftnefs below 
the liver^ and of the refinance and firmncfs of the mar- 
gin of it. The ph.yfician, hf^iV/Lver, fiioulu not forget, 
that the deprcffion of the diapliragm, and conf::quent 
protrufion of the liver by difeafe in [he thorax, givos 
the feeling of an enlargement and Ijardening of the 
liver. The left great divifion of the l.ver is perhaps as 

• M. Portal. AcaJ. de ScL'iic.s, 1773. 

Vol. IV. H oftea 
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often difeafed and enlarged as the right, in which cafe 
it is more didicult to afcertain it by examination, and 
it mufl: be learnt from other circumftances befides the 
aflual touch. 

Neither fliould a phyfician be ignorant, that by fup- 
puration in the lungs, and confequent rifing of the 
diaphragm, the liver is elevated confiderably, fo as to 
retire farther under the proteftion of the falfe ribs *. 

M. Portal, by running ftilettos into the belly of the 
fubjeft as it lay upon the table, or was railed into the 
perpendicular pofture, found that in the latter pofture 
the liver fliifted two inches. But it is almofl fuperflu- 
ous to remark concerning thefe experiments, that they 
are by no means conclufive. In the dead body, the 
abdominal mufcles are relaxed ; they yield to the 
weight of the vifcera ; and the diaphrngm is pulled 
down by the weight of ihe abdominal vifcera. The 
margin of the liver neceflarily fiills lower, bu^ in the 
living body there is a clofc and perfeft bracing of every 
part by the abdominal mufcks ; they do not yield, and 
very little if any alteration can take place in the fitua- 
ticn of the vifcera. 

It mufl be obferved, however^ that a confiderable 
motion of the liver is the effect of refpiration, and of 
the action of the diaphragm. Tliis motion is chiefly 
on the back part of the right Iv)!-** uf the liwr. The 
left lobe bcine; more on the centre of the bcllv, and 
confcquently oppofite to tlie centre and lefs moveable 
part of the diaphragm, it is lofs aiicctcd by the refpira- 
tion than the larger right lobe. 

* Thefe obfcrvatious In Jet:ill belong lo another j-^lacs. 

Lie A- 
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LIGAMENTS OF THE LIVER. 

The peritoneum* is refleSed in fuch a manner from 
the neighbouring parts upon the liver as to form mem- 
branes receiving the name of ligaments. It has been 
explained, however, that thefe are not the fole fupport 
of this vifcus ; and that the compreflion of the fur- 
roiinding abdominal mufcles is the principal fupport of 
the liver, as it is of the ocher vifcera. 

The BROAD LIGAMENT* of the livcr is formed by two 
lamina of the peritoneum, connected by their cellular 
membrane, defcending from the middle of the dia- 
phragm and point of the fternum to the convex upper 
furface or dorfumf of the liver. This ligament is 
broadeft where it paffes down from the point of the 
fternum to the foffa umbilicalis ; but as it retreats back* 
ward it becomes narrower^ and is united to the coro- 
nary ligament near the paflage of the vena cava. This 
circumftance, with the curve which it naturally takes on 
the furface of the liver, gives it the (hape of the falx, 
as it is formed by the dura mater. 

LIOAMEMTUM TERES. The round Hiramcnt of the 

o 

liver is the firmer ligamentous-like cord, which may be 
traced from the umbilicus along the peritoneum into 
the duplication of the broad ligament, and into the 
fofla umbilicalis. It is formed by the degenerated coats 
of the great vein which brings the florid blood from 
the placenta into t|ie veins of the liver, and from 

• Ligafnentum latum fufpcnforiuni, falciforme. 
t See Plate I. of chis volume. 

H 2 thence 
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thence conveys it into the right fide of the heart of 
the foetus*. 

The coronary h'ganient of the Hver is formed in 
ccnfequencc of the attachment of the liver to the dia- 
phragm. The attachment is of courfe furrounded by 
the infleftion of the peritoneum from the diaphragm 
to the h'ver. It is called the coronary ligament, though 
it has been obferved, that this attachment of the liver 
is not circular, but of an oval, and very oblong fliape. 
It appears, that it is this clofe adhefion of the liver to 
the diaphragm, which is the occafion of the fympathy 
of the diaphragm in difeafe of the liver, and the caufe 
of the pain felt in the (houlder and neck from inflam- 
mation, and fuppuration in the liver, in confequence 
of the courfe and connections of the phrenic nerve. 

The LATERAL LIGAMENTS are formed by the perito^ 
neum continued laterally. The right lateral ligament, 
like a mefentry, attaches the right and great lobe of the 
liver to the diaphragm, and the left lateral ligament 
connects the left lobe with the diaphragm, and with the 
oefophagus and fpleen* 

rORM AND DIVISIONS OF THE LIVER. 

The liver is convex and fmooth on the upper fur* 
face ; concave and more irregular on the lower part ; 
thick and mafly behind and towards the right fide ; 
but anteriorly and toward the left fide it is thin, and 
has an acute edge, fo that it. lies fmooth over the 
didended flomach. 

• Sec vol. ii. p. 171. and Plate, p. 173. 

4 Great 
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Great right and left lobes of tfie liver. — 
The firft great divifion of the liver is marked on the 
coQvex furface by the broad ligament ; which running 
back from the foflfa umbilicalis divides it into the two 
great lobes, the right and left. When the concave 
furface of the liver is turned up, we fee the fame divi. 
fion into the right and left lobes by a fiflure which 
runs backwards. 

It is on this lower furface of the liver that we have 
to mark the greater variety of divifions in this vifcus. 
Farther, it is on the right lobe that thofe eminences are 
to be obfervedi which, with the indentations and fulci, 
give fome intricacy to this fubjed. 

LoBULUS sFiGELii *. — The lobulus fpigellii is be- 
twixt the two greater lobes, but rather belonging to 
the right great lobe. From its fituation deep behind, 
and from its having a particular papilla-Iike projeclion, 
it is called lobulus poderior, or papillatus. To the left 
fide it has the Bffure for the lodgment of the du6lus 
venofus ; on the right, the fiflure for the vena cava ; 
and above, it has the great tranfvcrfe fiflure of the 
liver for the lodgment of the cylinder of the porta : 
obliquely to the right, and upwards, it has a connec- 
tion with the lower concave furface of the great lobe 
by the procefl^us caudatus, which Winilow calls one 
of the roots of the lobulus fpigeliii. It is received into 
the bofom of the lefler curve of the flomach. 

Lobulus caudatus f. — This really defcrves the 
name of proceiTus caudatus, for it is like a proccfs of 

• 

• Lobuius pojlerlor ^ofllcui —pa^cUaius. 
f Procjirub can J at us. 

H 3 the 
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the liver, (Iretching downward from the middle of the 
great right lobe to the lobulus fpigellii. It is behind 
the gall-bladder, and betwixt the foffa venae portarum 
and the fiffare for the lodgment of the vena cava. 

Lobulus anonymus * is the anterior point of the 
great right lobe of the liver : or others define it to be 
that fpace of the great lobe betwixt the foffa for the 
umbilical vein and the gall-bladder, and extending 
forward from the foffa for the lodgment of the porta, 
to the anterior margin of the liver. 

Sulci, and depressions of the liver. — On the 
lower fur face of the right lobe there may be obfervcd 
two flight excavations, formed as it were by the preffure 
of the colon and of the kidney. On the lower furface 
of the left lobe there may alfo be obferved depreffions 
anfwering to the convexities of the (lomach and qolon. 
But thefe are only the flightcr irregularities which 
might pafs unnoticed. There are, befides thefe, deep 
divifions which pafs betwixt the lobes and lobuli, and 
indeed form thefe eminences. 

Umbilical fissure f.— From the anterior point of 
the two lobes there paffcs backwards to the left fide of 
the lobulus fpigelii a deep fiffure, which in the foetus 
pives lodement to the umbilical vein, and which in the 
adult receives the round ligament, where it is abouf to 
terminate in the left divifion of the vena porta?. The 
back part of this filFure gives lodgment to the ductus 
venofus in the foerus. This fiffure divides the liver 
into its two right and left divifions, and upon the right 
fide joins the tranfvcrfe fillurc. 

• Lobulus acccfrcrius— -anterior — qirulratus. 

f liorlzoiital fiilurc, folL longi^uviiaalis, longa anterior. 

The 
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The transverse fissure is that which pafles 
above the lobulus fpigelii, and lobulus quadratus ; the 
procerus caudatus, and the lobulus lobi finiftri. It Is 
in this fiffure that the great tranfverfe divifion of the 
vena ports lies. 

The posterior fissure* gives bdgment to the 
dudus venofus. It is a divifion in the pofterior mar- 
gin of the liver betwixt the left lobe, and the lobulus 
fpigelii, and great lobe on the right. Sometimes, in- 
ftead of the fiflure or fulcus, there is a canal, as it were, 
in the fubdance of the liver. 

The fourth great fiflure, is that for the lodgment of 
the vena cava. It fometimes is called, in contra- 
diftinftion to the lad, the right fiffure, or the fissura 
V£NiE cAVi£. It is a largc deep divifion betwixt the 
lobulus fpigelii and the back part of the right lobe, 
for fbcellring the vena cava as it paffes up upon the 
fpine. 

The gall-bladder being funk in the fubflance of the 
liver, the pit or excavation which receives it has been 
confidered improperly as a fiffure or foffa !• There 
likeways occur irregular fiffurcs in the fubflance of the 
liver, which are like the cuts of the knife, and hold no 
regular place. 

OF THE VESSELS OF THE LIVER, AND OF THE CIR« 
CULATION OF THE BLOf^D THROUGH IT. 

There belong to the liver five diftinft fyftems of 
▼effels : thefe are, the vena porta: ; the arteria hepati- 

• Or fulcus du<5lns vcnnfi, the left fiifurt. 

f U is generally caliw J, fovea fdUs, ur valltcula 'oeftcutu felUx. 

. H 4 ca ; 
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ca ; the vena cava hepaticar ; the lymphatics ; and the 
biliary dudls *. Thefe, with the nerves, form a very 
intricate fyftem of veffels, but a leffon of the mod par- 
ticular importance to the phyfician. Before fpeaking 
of the connexions which thefe velTels conftitute with 
particular parts, or with the entije fyftem, we (hall 
take a ftrifily anatomical view of their origin and 
courle. 

THE VENA PORTyE. 

This vein is divided into two parts ; that which be^. 
longs to the inteflines, and which, ramifying on the 
mefentry, receives the blood of the mefenteric arteries ;. 
and that part which branches in the liver, and diftri- 
butes there the blood which it has received from the. 
arteries of the membranous vifcera* Even ^om this, 
divifion we fee that the vena portae has a very particu- 
lar diftribution ; ibat while it is colleding its branches 
from the fpleen, ftomach, and inteflines, like the veins 
in the other parts of the body, into a trunk, this trunk, 
inftead of leading dire£lly to the heart, or uniting with 
other veins in their courfe to the heart, enters the 
liver, and, like an artery, fpreads into minute ramlfica-. 
tions 'y hence it is called the vena arteriofa. It re- 
fembles an artery in this alfo, that it has no valves like 
other veins. 

To be more particular ; the vena porta? takes its 
origin from the extreme branches of the cccliac, upper 

• And we mi^ht ad J, the arteries of the outer membrane of 
the liver which arile from the internal maiiimary, plirenic, epi- 
giifiric, and even the fpcrmatic artcricj. 

and 
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t&d tower mefenteric arteries. The roots of the porta 
anfwering to tbefe arteries are the fplenic vein ; the 
gaftro-epiploic vein which runs upon the great arch of 
the ftomach ; the mefenteric vein returning from the 
fmzjl inteftines ; and the right and middle colic veins» 
and internal hemorrhoidal vein and left colic return- 
ing upon the mefocolon. Thefe anfwering to the three 
great branches of the abdominal aorta, pafs obliquely 
upward in three great divifions, and unite with fome 
lefler veins, as the coronary and fmaller veins of the 
fiomachj and pancreatico-duodenalis. The trunk of 
the vena portse is now involved in the irregularly reti- 
culated web of the hepatic velTels, arteries, veins, glands, 
lymphatics, nerves, and biliary du6ls, with their cellu- 
lar membrane. It paifes upward fomewhat obliquely 
to the right ; and enters the porta* or the finus be^ ;";, 
tvrixt the proceffus caudatus and lobulus fpigelii. ^' •' 

When the vena porta has entered the liver, it di- 
vides into two great branches, which running direftly 
tranfverfe, and being of large capacity, are fometimes 
called the cylinder of the vena portae. Of thefe two 
great branches of the vena portcc within the liver, the 
right is greater in diameter, but fliorter f : it ramifies 
In the great right lobe of the liver. Ihe left is longer 
confiderably, and filling the tranfverfe fiflure it is 
reflefted up into the umbilical or horizontal fifTiirc, and 
is given to the left lobe, to the upper and more anterior 

• Sometimes U has been found divltled before entciinf* the 

o 

liver. It has been iilfo found 10 divide into three branches, in 
which cafes, fays Haller^ two 00 to the left fide. 

t Into this bra^ich fujnclinics the vela of tkc gall bladder 
enters* 

part 
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part of the right lobe, viz. lobulus anonymus, and to 
the lobulus fpigclii. 

The minute ramifications, of the vena portae every 
-where pervade the fubftance of the liver, and inofcu- 
late with the veins of the furface belonging to the peri? 
toneal coat. The blood of the vena portae, after fe- 
creting the bile, is received into the extremities of the 
venas cavas hepatica^. 



ARTERIA HEPATICA. 

For the courfe of this artery from the root of the 
coeliac artery, to its entrance into the liver, fee vol. iu 
p. 416. and 419. The arteria hepatica and the vena:! 
port£ are fupported by the fame (heath, the lefTer 
veflel encircling the greater, like a tendril* While they 
have diilinA functions, both terminate in the fame 
returning veins : that is to fay, whether we admit that 
one or both open into the biliary duels, yet they have 
the fame relation to the vena^ cava^ hepatica^ which the 
arteries of the other parts of the body have to their 
returning veins* 

VENiE CAV^ HEPATICiE. 

We have feen, that the right auricle of the heart is 
clofe to the diai)hragm above, and that the liver ad- 
heres to the lower furface of the diaphragm. We 
have alfo found that there was a groove in the back 
port of the liver for the tranfmiflion of the vense cavaj 
abdominalis. Now as the vense cavse afccnding from 
the* lower parts of the body to the heart is perforating 

9 the 
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ffie diaphragm, it is joined by two large veins from the 
liver, which, from their fize and form, being the re« 
turning veins of the hver, are termed in general th^ 
vena& csms hepaticse. Thefe veins fometimes pierce 
the diaphragm alongfl: with the cavae abdominalis, fo 
that there - is to be obferved one large perforation in 
the diaphragm, but generally they pafs the diaphragm 
clofe to the great vein, but fo that there are three 
openings in the diaphragm. When thefe hepatic 
veins are traced into the fubdance of the liver, they 
are feen to be gathered together from all parts of the 
liver in two, or fometimes three great branches. 
The communication betwixt the vena portae and the 
venas cavas hepaticae are fo free, that feveral anato- 
mifts have imagined a peculiar and more immediate 
cdmmunication of their branches than holds in other 
parts of the body betwixt the arteries and veins ; a 
circumdance which appeared to them the more ne* 
ceflary, confidering the leifer impetus with which the 
blood flows in the vena portas than in the arterial 
lyftem. 
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BILIARV DUCTS'. 

The lad fubdivifion of the fubftance of the Hver, or 
acini, as we fhal) prefently find, is fupplied with a 
branch of the venx ports:, arteria hepatica, and venx 
hcpatica;. With thefe there is alfo feen a minute 
ramification of the excretory duct of the liver. Thefe 
lad minute branches are the roots of the biliary duft ; 
vhicli running into each other fori-n trunks refembling 
the branches of veins, and which altaching themftlvcs 
to the vena poria: form th.e greater trunks, aiifwering 
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to the right and left fide of the liver. Thefe two 
divifions of the hepatic du£t approaching each other^ 
unite (C), while they are attached to the right branch 
of die vena portae. Their union conftitutes the he- 
jKitic dud, or dudus choledochus. 

When the duft of the liver has advanced a little way 
from the tranfverfe fiffure, it is jc'ned by the cystic 
DUCT (B), or perhaps we fiiould rathef fay, confider*. 
ing the ufe of the cyftic duft, that it is rcflefted from 
it at an acute angle to the right fide. The ductus 
CYSTicus is much fmaller than the hepatic duft ; and 
' is fomewhat curved in the direfti. a towards its expan- 
iion into the gall-bladder ; for there it takes a very 
fudden turn downward, as is feen in the marginal 
plate. 

ITie hepatic duft, after being joined by the cyftic dufl:> 
continues its courfe under the name ol du<5lus communis 
choledochus, or common duel *. Now become fome- 
'what larger, it takes its courfe under .the head of the 
pancreas to the back part of the duodenum, about five 
inches from the pylorus. 

Before it enters the gut, or more generally while in- 
cluded in the coats^ it is joined by the pancreatic duel. 
Having pierced the mufcular coat, it runs for fome 
time in the cellular coat, in the length of the gut, and 
then opens upon (he eminence of a confiderable valvu- 
lar plica of the inner coat. 

This hole is regularly limited, and by no means 
equal to the diameter of the dudt, either where it is 
Contained within the coats of the gut, or in its courfd. 

* Dudus choIedoclius> hep<iiico c) flicus, (DJ 

from 
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from the liver to the gut. Sometimes the hepatic ind 
pancreatic du£t open by diftind perforations. 

The outer coat of theFe duds is fmooth and ftrong *; 
within this a cellular and nervous coat is defcribed f , 
and mufcular fibres imagined ; but the inner coat is 
worthy of attention. It is reticulated in fuch a way, 
that a probe puihed up the dud is catchcd by thar 
valve-like adion |. 



GALL-BLADDER. 

We have already noticed, that the gall-bladder in 
attached to the lower furface of the right lobe of the 
liver, and partly buried in Its fmus : it has fometimes 
occurred that it was merely fufpended to the liver by a 
membrane like a nxefentry.^ It' is a bag. of a pyriform 
iliape : its greater end or fundus is contiguous to the 
colon ; its lower end or neck to the duodenum. It haft 
been found wanting altogether §. It is generally of a 
fize to contain an ounce, or an ounce and a half of 
bile. 

• Although this coat refills, in a confiJcrable degree^ the 
clftention of the duel, when blown iutoor injedled, yet the whole 
are fometimes fo didended as to admit the thumb. But thU 
is rather to be confidercd as growth and enlargcmeat^ than 
diflention. 

t By Haller. 

I Thefe I have feen miflakcn for adual obdniAions. 

§ In whicii cafe the dilated du(fls in their courfe would feem to 
have been capable of ret.iining a quantity of bile ready to be 
evacuated into rl!c inteftine. A double gall bladder has (bme« 
times been fo'juj. 

The 
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*XTie coats 6f the gall-bladder are tlie outer peritone- 
al crcDat * ; a middle cellular coat, what from its analogy 
to r hat of the inteftines we (hould call vafcular- coat ; 
an inner coat. In the intermediate coat mufcular 
have been looked for with great eagernefs, but 
C2 have been demonftrated, although a convi£lion 
sins that there are mufcular fibres in the compofi- 
tic3x:^ of the coats of the gall-bladder. This coat givec 
foT-xin, limit, and flrength to the gall-bladder. The third 
o«* i xiner coat is formed into innumerable rugai, fo as to 
a cellular or reticulated texture. Thcfe loculi, as 
xiiay call them, thus formed by the duplicature of 
^^ ^ internal membrane, are of confiderable variety of 
"^^ t=>c, fquare, round, or trfangular. Thefe rugae, and 
^^ ^^ whole internal membrane of the gall-bladder, have 
^ t> ^autiful and minute net- work of veflels upon them ; 
^*^«^ in thefe cells there can be little doubt that there 
^*"^^ fmall mucous folicules, or pores, or an exudation 
*^*^^*^^ extreme veffels,whofe difcharge (heaths the fur- 
from the irritation of the acrid bile. The ex- 
^^"^'^rtie degree of vafcularity and reticulated texture of 
^'^^'^ inner coat of the gall-bladder is not apparent be- 
"^**^ the fixth or feventh month of the foetus, and 
*^^ii it takes a peculiar texture in preparation for the 
^^^^ option of the fecreted Bile. 

^ Like the peritoneal coat of the liver, it feems to pofTefs very 

- * ^i^uft vcflcls from the v?.icular coat below. *• Si itaque e^, a 
^liquis membranis ibivitur explciis antea materia quadam 
^orata vafis, ab artcria hcpatit:a et vena portanim vcnienti- 
Tis; videmus earn nn minimum quidem accipcre furculimi quo 
xnantur nervea ct "jaft.uLfd.^* Aniiotadones Acad. F. Aug. 
i^ltcr, p. 57. 

Towards 
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Towards the opening of the bladder into the cydit 
dud the rugae take a femilunar figure^ and feeni to have 
a valvular adion, in at lead fo far that thiey foem in- 
tended to ,give a degree of difEculty to the paflage of 
the bile, ^he fame ftrudure of the internal coat 
prevails in the cyftic duft. 

However (Irange it may appear to one^ confidering 
the relation of the liver as a gland to its du£ls, and to 
the gall-bladder as a receptacle of the bile^ an . opinion 
was entertained that the bile of the gall* bladder was 
fccreted by its own coats, and that it was of a different 
nature from the bile conveyed from the fubdance of 
the liver. Without further argument it is fuiEcient to 
fay, that when the cyftic dud is tied, or when it is 
preternaturally obftruded^ there is no bite fecreted 
into the gall-bladder *. 

From the connexions of the gall-bladder, and frotxl 
the confideraiion of the whole anatomy, there can re- 
main no doubt that the gall-bladder is a mere recep* 
tacle, referving a fufficient (lore of this fluid for the 
due change to be performed Upon the food : that as 
the (tomach is not at all times loaded with food, not* 
the chyme and fluid from the ftomach inceflantly 
pafling through the duodenum^ neither is the bile at 
all times running from the gall-dufts. On the con- 
trary, as the ilomach is emptied of its contents at 

♦ Were there no other proof of the gall-bladder bcitig merely 
a receptacle* and not in any dcp^ree for fecrcting the bile, the 
courfe of its v;;ins (which run into the vena porix) would be 
fuBlcient indication. If they had returned the blood from having 
pcrfi-rined the fccrciion of the bile, they would have dropt into 
the cava, and not into liic pcalA;. 

dated 
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ftated intervals, there feems to be a provifiori for a 
<)uanttty of bile being evacuated from the receptacle 
and dufts proportioned to the food, and while it is 
palling the duodenum. Whether we fliould conceive 
that this is a neceffary confequence of the retention of 
the bile in the gall-bladder, or a wife provifion of 
nature, I am uncertain ; but it appears, that the longer 
the bile is retained, or the longer the fad and the de- 
ficiency of food in the duodenum, the more acrid and 
infpiflated is the bile, and the greater alfo in quantity. 
This infpilTation of the bile takes place in confequence 
of the activity of the lymphatics, which ramifying on 
the coats abforb the thinner part of the bile. 

Further ; I cannot look upon the rugs and cellular 
ftrudure of the inner coat of the gall-bladder in any 
other light than as the means of increafmg the furface, 
and expofing the bile to a further absorption of its 
watery parts than otherwife would take place. 

The gall*bladder is fuppofed by fome to be emptied 
by the general prelTure of the abdomen ; an opinion 
foanded on a miftake, which a very little confideration 
might corred. Others think that the ftomach, or 
duodenum, or colon, being diftended by the food, 
comprels and empty the gall-bladder ; while others 
with more apparent corrednefs allege, that it is emptied 
in confequence of a confent of pares. With the latter 
I would confidently affirm, that as the aliment palTes 
the duodenum, the bile follows apace, either from the 
alternate contra&ion and relaxation of the duodenum 
occafiomng a relaxation of the orifice of the du£ls, or 
more probably from the du£ls being excited, as the 
(alivary glands are excited by the prefence of fapid 

Vol.. IV. I bodies 
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bodies in the mouth. By want and hunger, on the 
contrary, the gall-bladder is allowed to diftend : there 
is no call for its evacuation. 

Experiments would even teach us, that the gall« 
bladder has not the fame irritability excitable by ftimuli 
applied to the coats, as the ftomach, inteftines, or 
bladder of urine ; which is a proof that, like the iris, 
and many other parts of the body, its aftion is roufed 
more powerfully by the ftimulus of fympathy and con- 
fent of remote parts, than by the diftention of its 
coats ; whereas the inteftines and bladder ' have it in 
their conftitution to be excited to contradtion by fimple 
diflention. 

From experiments it would appear, in confirmation 
of what is here alleged, that while the food is in the 
ilomach little bile is difcharged; but that it flows 
when the matter is pafling the duodenum, fo that a 
great quantity is then formed in the gut. On the 
contrary, in a ftate of want and hunger, the gall- 
bladder is greatly diftended, and yet little bile flows 
from it ; although it is not only more accumulated^ but 
more acrid and bitter *• 

The gall-bladder is not deftitute, however, of irrita* 
bility and the power of contradtion ; for it would 
appear from many cafes that, like the urinary bladder, 
it contracts upon concretions, and becomes thick in it& 
coats. 

The retention of the bile, furcharging the dud^, 
and diftending the gall-bladder, and the fudden dif- 
charge of accumulated bile, and the irregularities of 

* Anac. geiuralc dc Xav Biciiattora. iv. p« 6 5. 
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Its courfe when influenced by diforder of the vifcera, 
are. the fource of the mod fevere and diftrefling 
fymptoms *• 

In the dead body we fee the colon and duodenum, 
or whatever parts lie in contact with the gall-bladder, 
ftauned with bile; but this evidence of tranfudation 
which is found in the dead body, is not feen in the 
living ; while the (lain from the bile is obferved to be 
deeper and more extenfive in bodies long dead. It is 
therefore another example of the peculiar properties 
inherent in the living fibres, that no tranfudation is 
allowed j but that the fluids, which appear as if exuding 
from the living furfaces, are difcharges from organic 
poreS| or from the extremities of vefTels* 

OF THE MINUTE STRUCTURE OF THE LIVER* 

The liver is firmer and dryer in feme degree than 
any of the other vifcera ; the intertexture of membrane 
is weak, and in confequence the fubflance of the liver 
h fntble and eafily torn. When cut or torn, it feems 
for the greater part vafcular ; or it difplays the mouths 
of innumerable dufts and vefTels, and, after a minute 
bjedion, the blood-veflels feem to pervade every par« 
ticle, even when examined with the microfcope. 

This texture of vefTels^ in which we may fay the 
fubftance of the liver chiefly conflfts, is furrounded 

^ We have one etample of this in a late Treatife on the Dii« 
cafts of the Bowels of Children, by Dr. Cheyne : an eifay niofl 
]articularly ufeful in its objed ; and the rcafoning of which is 
founded on anatomical obfervation, fupported by fu<5ts, and 
Jtdudions from practice. 

1 2 with 
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with a delicate membrane, the continued peritoneum. 
It retains the character of peritoneum, in being a fimple 
membrane, whitifli, and a little pellucid. In this mem* 
brane minute arteries and veins ramify, which are un- 
conneded with the internal fyftem of veflels,and in the 
clpfe cellular membrane beneath it the lymphatic veflek 
take their courfc. 

When a fedion is made of the liver, the veflels may 
be thus diilinguifhed : the duds by the thicknefs of 
their coats, and their yellow colour ; the arteries by a 
lefs degree of thicknefs, and a more refifting elafticity ; 
the branches of the vena portae and the cava hepaticac 
by the thinnefs of their coats, of which thofe of the 
latter are confiderably the weaker. 

Wiih the inveftiture of the peritoneal coat of the 
liver even the vafcular tiffue of the body of the liver 
has no communication by veflels *. It is therefore con- 
fidered as an organ of a peculiarly didind organization. 
By the proofs from anatomical injeflions we are in- 
formed, that there is a free intercourfe through the 
extreme branches of all the five fyftems of veflels in 
the liver. From minute injeftions, and the trying and 
making of fedions in the liver, there feems no likelihood 
of gaining information of the (Irudure and connedions 
of thefe veflels. Walther, who feems to have examined 
more methodically and minutely than any other anato- 
mifl in any age, could make no diftinclion of parts. 
In whatever way he made his fedions, whatever fyftem 
of veflels he filled, whether the whole veflels or each 
feparately, he could not afccrtain the diredion and 

* Soemmering. Walihefi loc. clt. 3cc. 

. courfc 
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courfe of any particular veffel, nor its inofculationsi but 
all was obfcure, and as if conftitucing one chaotic mzts. 
In wet preparations, however, he obferved, that the ex* 
tremities of the branches of the hepatic artery of«cned 
into the vena ports : that the branches of the vena 
porta: had a double termination : that fome of them, 
by a fudden turn and ferpentine courfe, terminated in 
the branches of the venae cava: hepatic^ * ; while others 
were feen to terminate or open into the biliary dufls. 
Further he obferved, that in all the branches of the 
vena ports there was a peculiar compreHed appearance 
which diftinguifhed them from all the other veflfcls of 
ihe vifcus. 

There have been obferved, by almoft every author, 
interfediions of the intimate membrane of the liver, 
which divides and fubdivides the fafciculi of veflels. 
Thefe are, however, obfcure divifions. The laft per- 
ceptible divifions have been called acini f; and they 
are rather prefumed than diredly proved to have in 
their compofuion an extreme ramification of the feveral 
velfek of which the liver confifts t. 

We have feen Malpighi conceiving that thefe bodies 
were limple glands coUcifted on the ramifications of the 
veflels ; that they were little vefHcles } and that from 

* I ihould imagine that in this he might have been deceived 
by the IclTcr branches of the ports (filled with injcfllon) opening 
into the fide of the larger trunks ; and that there is no fuch ter- 
mination of the hepatic arteries in the (i Jes of the vena portarum, 
fb that their open months are difcemable. 

f See the definition in the introdudion to the prefent rolume. 

X Acinos nemo rejicit, ne Ruyfchius quidcm, fed de interior! 
fabrica difpatatur. Haller. 

1 3 them 
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them the pori bllarii took their origin^ In this opinion 
he was fuccefsfully oppofed by Ruyfch, who affirmed 
that thefe were vafcular ; and in this be has been fup- 
ported by Albinus. It would in truth appear, that the 
defcription of thefe partitions of the fubftance of the 
liver, and the ultimate fubdivifion of it unto thefe little 
grains, about wliich there has been fo much fpecula^ 
tion, is not founded in an accurate obfervation, and 
that there are neither criptx, hollow or cellular, nor 
little bodies made up of convoluted arteries, but the 
minute parcels of veflels which are obfervable may be 
called acini, in the flridt definition which has been given 
in the introduftion. 

Finally, Ruyfch's opinion m^y be given in thefe 
words : (Epift. ad Virum Clar- Ner. Boerhaave, p. 69 J 
*' Sed nolo diuiius tergiverfari, fateor ergo, quod» 
quando primo incipiebam me exercerie in anatomicis, 
videbam tunc quidem, quod in jecore humano fe 
oflcndcbant acinuli paryi innumerabili numero, quae 
turn temporis appellabantur glandulsq; nam nemo 
cogitabat aliter fed manet fola jam hasc queftio, an aci- 
nuli hi hie herentes fint glandulas fimpliciflimse, foli- 
cuH cavi cum emifl'ario an quid aliquid ? dico nemo 
demonftravit illos tales effe ut hie aiTumis. Imo vero 
facile jam eric demonftrare, acinos hos cum criptis 
;intea pertraflis nihil commune habere: quia oculis 
noflris non apparent ut membranulae cavae & quia 
etiam non habent emiifarium. Sed componuntur 
iiiiuum ex extremitatibus ultimis vafculorum fangui- 
ferorum unitis in formam fpherae rotunditatis, neque, 
(juantum polfum videre etiam membr^nula aliqua fua 
fmriilari circumanibiuniur/* 

OF 
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OF THE SECRETION OF THE BILE. 

UpoQ reviewing the whole fyftem of the liver the 
peculiarities in the vena ports flrike us the moft. Ic 
occurs to us that the paiEng of this profuHon of blood 
retrograde into the livbr, with the flow motion peculiar 
to venous blood, and after having gone the circulation 
through the inteftlnes, and confequently loft thofe pro* 
perties which conftituted it arterial blood, is a provifion 
for the fecretion of the bile. It is almoft univerfally 
concluded, that the fecretion of bile is made from the 
blood of the vena portae. 

But as we fee that this blood diftributed by the 
branches of the vena portae in the liver muft be fo far 
exhaufted as to become mcapable of all the ufes ac- 
compliflied by the arterial blood in other glands, that 
although the vena portae be peculiarly adapted to fe- 
crete the bile, it is not capable of fupplying the nutrition 
and the energy to the fubftance and vefTels of the liver, 
there is a neceflity for arterial blood being fent to this 
gland through a branch of the arterial fyftem. We 
have had occafion to remark, that no ' part retains its 
fonftion in vigour,- nor the living properties which are 
inherent in it, while the whole oeconomy is entire and 
correft, unlefs the blood be circulated through ir. 
Therefore it would appear neceffdry that the arterfa 
hepatica, a branch of the aortic fyftem, fliould alfo be 
bellowed upon this vifcus. Thefe arteries perform the 
fame office here in the liver that the bronchial arteries 
do in the lungs, or the coronary arteries in the heart, 

I 4 or 
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or the vafa vaforum m the great veflels. The pulmonic 
artery carries venous blood into the lungs, which hav- 
ing returned from the circulation of the body cannot 
fend off fmaller branches to fupply the membranes and 
veffels of the lungs, it is neceflary that for this purpofe 
branches of the aortic fyftem (hall enter the lungs. 
Again, in the heart the blood contaiiied in its ventri* 
cles is incapable of fupplying its fubftance, or the blood 
coming through the calibre of the great veiTels cannot 
be the means of miniftering to their a£Uve powers, 
but for this purpofe the vaia vaforum are diftributed 
through the coats of the veflels. Thefe veflels there- 
fore bear an analogy to the arteria bepatica in the 
liver. 

We mud not however fuppofe that this fcheme of 
the a£tion of the vafcular fyften^ of the liver, however 
rational and iimple, will be univerfally allowed. Indeed 
there are circumftances which feem to ftand in oppofi- 
tion to it. Of thefe, the moft interefting is the cafe of 
unufual diftribution of the veflels of the liver com* 
munlcated by Mr. Abemethy of St. Bartholomew's 
hpfpitaL 

The fubjeA was a female infant which was fuppofed 
to be about ten months old. Among other varieties it 
was obferved, that the branch of the coeliac lartery 
cUftributed to the liver was larger than common, and 
exceeded by more than one third the ufual fize ofihe 
fplenic artery. This was the only veflel which fupplied 
the liver with blood for the purpofe of either nutrition 
or fecretion. The vena portarum was formed in the 
ufual manner, but terminated in the inferior cava 
nearly on a line with the renal veins. The liver was 
14 of 
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of the ufual fize, but had not the ufual inclination to 
the right fide of the body : it was fituated in the middle 
of the upper part of the abdomen, and nearly an equal 
portion of the gland extended into dther hypochon- 
drium. The gall-bladder lay collapfed in its nfoal fitn- 
mtioa« It was of a natural ftrudure, but rather fmalier 
than common. On opening it there was found in it 
aboat half a tea fpoonful of bile. The bile in colour 
refembled that of children, being of a deep yellow 
brown, and tafted like bile, but it was not fo acridly 
.bitter and naufeating as common bile. 

Mr. Abernethy remarks upon thi^ cafe, that when 
an ianatomift contemplates the performance of biliary 
fecretion by a vein, a circumftance fo contrary to the 
general oeconomy of the body, he naturally concludes 
that bile cannot be prepared unlets from venal blood ; 
and he alfo infers, that the equal and undifturbed cur- 
rent of blood in the veins is favourable to the fecretion ; 
but that the drcumftances of this cafe in which bile 
was fecreted by an artery prove the fallacy of this rea- 
foning *• 

We may further obferve on this cafe, that it ^ does 
not prove the bile in the natural oeconomy to be fe- 
creted by the arteries and not by the vena portas ; for 
the artery here was unufually large, fo that it perform- 
ed a fundion in this inftance which it does not ufually 
perform. On the contrary, had the artery been of the 
ttfual fize, we might then have concluded that the 
Tcna ports was diftributed to tlie liver to ferv6 fome 

. ^ See Mr. Abernethy's cafe, of uncommon formation of the 
liver. Phjf. Tranfadlions. 

lefler 
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Icffer ufe in the oeconomy of the fyftem, and that it did 
not fccrete the bile. 

The liver, it is faid, was of the ordinary fize. Now 
as the bulk of the liver is, in its natural ftate, made up 
of the dilated vdns, it is fome proof of what I fliould 
imagine had taken place here, that by fome provifioa 
of the veflels the arterial blood had been diflfiifiBd^ and 
the celerity of its motion checked previous to its ulti* 
mate diftribution. Nay, it may have opened into tbo 
branches of veins anfwering to the extremities of the 
vena portse. 

In the deficiency of the due acrid and bitter ftate of the 
bile, there is in this cafe evidence that the bile formed 
from the arterial blood is (till unfit for the perfe& lecre- 
lion. I conceive this to be countenanced by the circula- 
tion of the blood in the liver of the foetus, and by its 
eflfe^s upon the fecretion. We have feen that almoft the 
entire gland is fupplied with arterial blood returning 
irom the umbilical vein; and the natural dedudioa 
from this is, that it is the caufe of the lefs (limulating 
quality of the bile in the fcctus. 

I conclude, that this lingular and interefting cafe 
may ilrengthen the opinion which fome have enter-* 
tatned that the extreme branches of the hepatic artery 
pour blood into the extremities of the vena portac pre- 
vious to this formation of the bile by thefe veins ; but 
it ft ill leaves us with the general conclufion that the 
peculiarities ia the diftribuiion of the vena ports are a 
provillon for the fecretion of the bile, and that the 
branch of :hii aortic fyftem, the hepatic artery, is 
oiherwife neceffary to the fupport of tne function of 



the liver. 
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Finally, as to the ufe of the Itver independently of 
the fecretion of the bile, we mud lay afide the opinions 
mentioned by Haller that it fupports the diaphragm, 
protrudes it up in expiration, and receives the contrac- 
tion of it equally in infplration, fo as umformly to com- 
prefs the other abdominal vifcera; or that it foments 
aud cheriflies the (lomach by the heat of its blood. 
Thefe are at leaft as bad as the theories of the ancients 
mentioned in the beginning of this fection. Halter's 
failing is the promifcuous admittance of all fads and 
every kind of theory, with a timorouDiefs and indeci- 
fion in giving his on^n opinion. 

There is another remark of Haller which deferves 
attention. When I reflect, fays he, that there is no 
bile required in the fcetus, there being no food receiv- 
ed : when again I fee that the liver is of great Gze in the 
foetus, and not FniaH like the lungs, which are defined 
to an opeiaiion in the ceconomy after birth, I cannot 
hot fufpeft that it has fome other ulc in the fcetus than 
the fecretion of the bile. If the un^bilical vein had 
opened dire^Iy into the cava, he thinks It would have 
rttumed with too great an impetus upon the heart, and 
would by its preponderancy have retarded the return 
of the blood from the lower extremities. He thinks 
thai the liver is uFeiul in breaking and weakening the 
inipulfe of the blood from the umbilical vein; that it 
ts a guard to the right auricle, wliich would be other- 
ways endangered by the rapid flow of the blood. Now 
furely the liver is much lefs able to (land the impulfe 
of the blood than thehearl ; and yet there is no provi- 
fion for the breaking of the force of the blood in 
the liver. Further, there is a direct duft of com- 
munication 
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munication leading to the heart. There is no reafbn to 
believe that the umbilical vein carries back the blood 
with greater force than any other returning vein : on 
the contrary, from its fizeand the length of its courfe 
it is natural to fuppofe the motion of the blood in it 
CO be very flow and equable. 

We muft look upon the peculiarities in the circula- 
tion of the blood in the liver of the foetus as a provifion 
againft the fecretion of fliinulating bile ; for when the 
child is bom and the circulation altered, bile is formed 
more abundantly, and becomes the (limulus to the 
whole abdominal vifcera, roufing them to new a£lion. 
As to the comparifon which Haller has made between 
the ftatc of the liver and that of the lungs, it is evident 
that the latter, though fmall in bulk, are fully formed, 
and want only inflation to complete their funAion, 
On the contrary, in the liver of the foetus the veflels 
are' neceifarily diftended with blood, to give them the 
iize requifue for this future function ; but that bloody 
cither from its qualities or from the cafy and dircSt 
paflTaige it has into the heart, does not fecreto the bile 
in quantity and quality fo as to flimulatc the dufls and 
inteftines, as in the adult circulation. If it did, we 
Aould not fee the alimentary canal of the foetus loaded 
with matter, and yet not ftimulated to aftion, but fn a 
ftatc of inadlivity and torpor. 
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SECTION II. 

OF THE PANCREAS. * 

The Pancreas is a gland the largeft of thofe which 
^ave been called conglomerated, that is, didindly con- 
CiAing of lefler parts united. It is of a long form like 
^ dog's tongue, and lies acrofs the fpine, and behind 
^he flomacb. Its excretory dud opens into the duo* 
^enum. 

The pancreas is confined betwixt the two lamina of 
"die meibcolon, and it is united to them by a loofe 
<:eliular membrane ; it lies before' the great mefenteric 
"^eflels : its fmall extremity touches the fpleen, and is 
near the capfuli of the left kidney : but towards the 
Yight extremity it increafes gradually in maflinefs until 
"its head lodges upon the duodenum. It is like the 
ialivary glands in its appearance, confiding of lobules 
fuccefllvely fmaller and fmaller ; and it alfo refembles 
them in the manner in which its duft is formed. The 
-duft* begins towards the left extremity by exceed- 
ingly fmall branches ; thefe running together form a 
middle du6V, which taking a ferpentine courfe tOTK'ards 
the great extremity, and increafed by the acceflion of 
the lateral branches in its courfe, becomes nearly of 
the fize of a writing quill. Now approaching the 
duodenum it unites to the biliary du£t, and opens along 
with it into the duodenum. A valve has been defcribed 
as in the extremity of the pancreatic ducV, but it is 

• Du^us Virfungi. 

* • certainly 
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certainly incapable of the aftion of a valve, as the lAe 
has been found to have gone retrograde into the trunk 
of the pancreatic du£l« Sometimes there are two pan^ 
creatic du£b, but more frequently the plu-t of the 
gland next the duodenum, and which is called the 
round head of the pancreas ^, has an excretory duft 
peculiar to itfelf, which either opens into the duode* 
num feparaf ely from the main duft, by piercing the 
coats of the inteftines hearer the ftomach, or feme- 
times opens further down. 

De Graff, Ruyfch and many others have made ez> 
periments to difcover the nature of the fecretion from 
the pancreas. Tubes were introduced into the duds^ 
and bottles were appended to them in living dogs, fo 
as to catch the pancreatic fluid : it was found roupy, 
infipid, and like the faliva. It has therefore been con- 
cluded, from the colour, flrufture, Hu^s, and fecretion 
of the pancreas having fo (lri£k a refemblance to thofe 
of the parotid and fubmaxillary glands, that it is df 
the nature of the falivary glands of the moutlu 
The general opinion has been, that it is ufeful in fe- 
creting a fluid which dilutes and moderates the acri' 
niony of the bile. More accurate chemical examina- 
tion of the pancreatic fluid has not been made, or 
has not been fuccefsful in fliowing any peculiarity 
in it. 

Confldering the pancreas as a falivary gland, how 
great mufl; be the quantity of fluid poured out by it, if^ 
as we are entitled to do, we take the analogy of the 

* This is what Winflow calls the little pancreas, and is foffn«' 
tinics Ichin oub ib as lo comprci's the biliary du<^s. 

parotid 
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parotid fubmaxlllary and fublingual glands. Thefe 
ialivary glands, although they may be faid to fucround 
all the jaws from the zigomatic procefs on either fide, 
su^e nothmg in maffinefs and fize to the pancreas. 
J^gain, the pancreas is mod plentifully fupplied with 
l>lood»veflels. Belides lefler branches of arteries, the 
pancreaticooduodenalis gives two branches, which take 
an extenfive courfe through it, and are joined by other 
xnefenteric twigs ; and twigs proceed from the veflels 
of the ftomach, and even from the hepatic artery ; but 
more particularly we have to obferve the large branches 
l>eftowed upon it by the fplenic artery, where it takes 
its courfe clofe upon it. 

While the mafticators are working, the parotid 

^land pours out fo great a quantity of faliva, fays M. 

Helvetius, that it is inconceivable, and what I (hould 

Slot believe, had I not feen it in a foldier of the guards. 

^ cut with a fabre in the cheek had opened the falivary 

du£t : the wound healing on the infide of the cheek 

left a fiftulous difcharge from the parotid du£t. When 

lie eat, there flowed from this hole a great abundance 

of (aliva ; fo that during dinner, which is not long in 

the Hotel Dieu, it moiftened feveral napkins. How 

mvich muft flow' from all the falivary glands ? How 

much from the pancreas, which is greater than them all 

coUeftively ? 

Like the biliary fecretion it is probable that the con- 
tents of the ftomach pafling the duodenum, or the bile 
flowing from the biliary dudls, form the ftimulus to 
the difcharge of the pancreatic fluid ; and as we fee 
that the morfel in the mouth will quickly produce an 
almoft inflantaneous fecretion and dilcharge of faiiva, 

9 fo 
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fo we are led to conclude that the flow of pancreaitfe 
fluid may be as fuddenly produced without the neceffi- 
ty of a referroir, as in the biliary fyftem. We natu- 
rally conceive, that the effefb of this fluid is to diminiih 
the vifcidity of the bile, and by diluting it to mix it 
uniformly with the food. There are however few h€in 
to enable us to reafon on the eflfeds of the pancreatic 
fluid. If we give full credit to the experiments of 
Malpighi and Brunner we may conclude, that when 
the pancreas is taken away, the more acrid bile caufes 
vomiting or voracious appetite by its flimulus. Schir- 
rus of the pancreas has been found attended with a 
coftive and flow motion of the inteftines ; which feems 
to contradid the refult of thefe experiments on animals ; 
but by the fchirrofity and enlargement of the pancreas 
the biliary du£ls may have been more or lefs com- 
prefled, and the retarding of the ufual quantity of the 
biliary fecretion might produce the flownefii of the 
bowels *• 

• According to the hjrpothefis of Silvius, the u(e of the pan- 
creas was to fupply an acid fpirit or juice, and the biliary fecre- 
tion being of the nature of an alkaii, thefe two ftruggling together 
caufed the feparation of the chyle from the fceces* This good 
fight did not (lop here, but thefe enemies being carried into the 
blood continued their warfare in the heart itfelf, and lighted up 
the vital flame there. 

Nay, if we believe the experiment of F. Schuyl, (dc Veteri 
Med.) this hypothefis was not without its proofs} for having 
tied in the portion of the duodenum of a living dog» where the 
pancreatic and biliary doAs ente**, he faw the ebulition from this 
druggie of the acid and the alk:ili ; and when he comprefled the 
hepatic dud, the tumifadion of the intefllne fubfided i when he 
took off this compreflion it was again blown up. As this eipKcri- 
ncnt hat not fucceedcd fince, as Haller obfervesi SchoyI was 
probably deceived by the periftaliic motion of the inteflines. 
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SECTION III. 

OF THE SPLEEN« 

The fpleen is a vifcus of an irregular, oval figure^ 
and dark purple colour. It is attached to the' great 
extremity of the ftomach. It is foft in its fubftance ; 
and has the peritoneal coat very delicate. We Ihould ' 
be glad could we fay that it is of a parenchematous (Iruc- 
ture^ for in truth little is known of its organization. 

In treating of this fubjeft we mud be indulged ih 
feme fpeculation ; and indeed it is privileged ground ; 
for the hiftory of the opinions regarding the fuppofed 
funOion of the fpleen is full of loofe conje£tures or 
wild hypothefis, and nothmg is as yet certainly known. 
ofitg^uft. 

SEAT AND CONNECTIONS. 

ft 

The fpleen is feated in the left hjrpochondrium ; 

above the left kidney ; and under the protection of the 

falfe ribs ; and of courfe it is under the edge of the 

diaphragm. It is connected with the ftomach by the 

ceilolar membrane, by the omentum, an4 in a ftill 

more particular manner by the vafa brevia. It has aifo 

conneAioBS with the left extremity of the pancreas by 

cellular membrane, and the branches of the fplenic 

Wflels. Laftly, it has a firmer attachment * to the 

diaphragm^ by means of a ligament formed by the pe- 

xitoneum.*. 

The 

• Yet the iplecn is very apt to change Its fituation, or^to fall 

down under the prote^ion of the fahe ribs. It is liafile to en- 

Yoh* IV. K, Jarj^emeut 
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The fpleen is of no regular figure. Where it is • 
contiguous to the diaphragm it is unifornaly contex : 
towards the ftomach its furface, while it is hollowed 
out and concare, prefents two fides, fo that we lay 
the whole mafs is fomewhat of a triangular form. 
The anterior edge of the fpleen is notched with deep 
fulci ; behind and at the upper part the margin is large 
and round. 

I1ie fubftance of the fpleen is the mod fpongy, ten- 
der, and foft of the abdQminal vifcera ; fo much fo 
that not only does the finger make an impreflion up- 
on its furface, but it adually diforders and tears its 
veiTels. After a fuccefsful injedion, the whole feems 
made up of veflels ; and if any thing like acini or glo- 
bules are to be obferved, the microfcope will fhow 
them to be accidentally produced by the £ifciculi of 
teflels. It has a Arid refemblance to the fubftance of 
the placenta. The fpleen is feldom fmaller than na- 
^ral ; often greatly enlarged. I have feen it equal to 
the liver in fize, and filling the whole left fide of the 
belly. It has been frequ'ently found thus enlargedt 
without any peculiar fymptoins indicating fuch a dif- 
oafe during life. From its foft texture and great vaf- 
cularity, like the liver, it has been found rent by blows 
and falls ; and wounds here, as in the liver, by open- 
ing the large vefiels are fuddenly fatal. Sometimes it 
is hard and fchirrous, and marbled in its colour* 
There is feldom fuppuration in it. The fpleen has beeii 



lurgetncnt in afcitcs. From which circumftances it will not be 
wonderful if it is wounded ia tapping for the afcites. See 
^Ijrau ua Dropfy. 

fuppofed 



OF TH£ SPLEEN. I3I 

fuppofed to fwell up and enlarge when the ftomach is 
4cmpty9 and to be contrafted when it is full. It has 
hecD, obferved, that it is large and fpongy in thofe 
who have died a lingering death, or who have 
been long ailing : that on the contrary, it is fmaller 
atnd firm in thofe who have died fuddenly a violent 
death* 

Wc are informed, that the blood of the fplenic vein 
is pecoliar^ infomuch that it does not coagulate like 
the blood in the other veins of the body *• 

That which more than any other circumftance ez- 
otes our attention, is the great fize of the blood veflfels 
of the fpleen. Both the fplenic vein and the artery 
are of great fize in proportion to the bulk and weight 
of the fpleen y and in their courfe they are particularly 
tortuous* I conceive we may alfo draw confequences 
from the diftribution of their branches to the ftomach 
(viz. the vafa brevia and left gaftro epiploic) and to 
the pancreas. Its lymphatics are numerous. It is 
fupplied with nerves, but has very little feniibility. It 
has no excretory dud. 

Opinions regardikc the use of the spleen. 
Of the various ufes of the fpleen, the lowed conjedure 
in refped to ingenuity or probability is, that like a 
fand-^bath it foments the ftomach, and promotes the 
proceft of digeftion. This notion is perhaps not infe- 
rior in abfurdity to that opinion which afcribed to the 
fpleen the office of forming an acid juice, which being 

* With regard to this point I have no opinion^ having hither- 
to aegleAed to exaQiine the fa^ 

K 2 carried 
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carried by the vafa brevia into the ftomach, was fup- 
pofed to excite the appetite *• 

It was a better conception that the fpleen is the leat 
of melancholy ; ^* that moping here doth hypochondria 
fit :'* or of *^ laughter holding both his fides," of 
ivhich the holding of the fides was an evidence. And 
again, fince tickling the ribs is a demonftration of the 
effed from this excitement of the fpleen f, that the 
growth of the fpleen promotes laughter to fuch a de- 
gree, that it becomes a permanent filly fimper imper- 
tinently excited. Nay further, we have authority for 
the excifion of the fpleen from thofe who are otherwife 
incurable in their propenfity to laughter. 

The following is a theory which has been very com- 
monly received. A great quantity of blood is imported 
into the fpleen with a flow motion> owing to its ferpen- 
tine courfe. When the ftomach is empty, the blood is 
received in a greater quantity by the fpleen, where it 
has an opportunity of flagnating. Here the blood fo- 
mented, attenuated J and in a manner diflblved by the 

• I am miftakcn in calling this the lowed in abfurdity. Tlic 
fpleen has been conficlcrcd as the feat of the foul ! the caufe of 
venereal appetite ! tlic gland which formed the mucilaginous 
fluids of the joints ! The atrabilis was received here concord 
and tranfmitted to the liver. It drew forth and formed blood 
from tlic ilomach, fee. Other phyfiologifts, not contented with 
the theories prcfentcd 10 them, and yet incapable of fuggeflicg 
others more likely, have very modedly alTerted that the fpleen 
V';i«J of no ufc at all. 

t Rifus in lienc feJes videtur ex effeflu titilationis nataque 111 
plnriniis mortaiibiis rlfum excitat. Sec* Haller. His fober ob* 
jedlou is, that tickling the right fi Je will do as well as the left. 

neighbour* 
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neighbourhood of the putrid foeces in the colon, enters 
upon the firll Heps of a begun putrifaftion. By this 
refolving of the blood it is made more fluid, in which 
flate it is returned by the veins, there being no excre- 
tory du£b. Now when the fpleen is comprefled be- 
tween the difl:ended ftomach and the ribs, and the con- 
trading diaphragm, the blood is prefled out from it in 
greater quantity and celerity towards the liver, mixing 
ivith the fluggi(h blood in the trunk of the vena ports, 
replenifhedwith the fat and oil of the omentum, it dilates 
it and prevents its ftagnation and tendency to congeal. 
In (hort, the fpleen has been fuppofed to be fubfervient 
to the fiinQion of the liver, and to the preparation of a 
^ratery (and fubalkaline) fluid to the blood of the 
portae. Another opinion has been, that it counter- 
balanced the mafs of the liver feated to the right (ide of 
the belly. 

Hewfon entertained a theory regarding the ufe of the 
fpleen which fullies his high character and reputation. 
-He conceived that the fpleen added the fiat veflicle of the 
globules of the blood : his only obfervation in way of 
proof was, that he faw a few red globules returning by 
the lymphatics of the fpleen : the effect, I have no 
doubt, of the. injury of its fubftance, or of the compref- 
fion of its veflels. It feems to me ftrange that fuch a 
man feeing the large fplenic artery throwing its full 
tide of perfed arterial blood into the fpleen, full of 
globules, complete in every refpect, and again feeing a 
few globules carried back by the lymphatics, (hould 
im^ine that this artery formed thefe few veflicles with 
which it was already fo fully charged. 

K3 Of 
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I 

Of late years we have feen men endeavouring to raifc 
thenifclves into notice by an attachment to the opinions 
of their departed patrons ; by fuppofting thofc opinio 
ons ; by holding, as they imagine^ the proofs and illuC^ 
trations of them in their poffeffion : but feldom do vf^ 
fee the memory of great men honoured by fuch obfc- 
quies. The officioufnefs of Hewfon's friends in pro- 
mulgating his opinions has done no honour to his 
memory. They have attempted to fupport, on infuffi- 
cient grounds, what he might have had the ingenuity to 
render plaufible, and which are very far from honour^ 
able to his reputation, imperfecl as they now appear. 

I conceive the fpleen to be an organ fubfervient to 
the ftomacli : and not only the conftant attachment of 
it'to the (lomach in the human body, but the conftancy 
with which it is found connected with the ilomach in 
the lower animals, confirms the opinion. I regard it 
as a provifion for giving the veffels of the (lomach an 
occafional power and greater adivity, enabling them to 
pour out a quantity of tiuid proportioned to the ne- 
ceflity of the digeftion. In the firll place, let us exa- 
mine the courfe and form of the fplenic artery, and I 
think wc (hall find the great peculiarity of its fize, and 
tortuous form, and ftrong coats, a provifion for occa* 
fional great increafe of power ; while, if not roufed by 
the peculiar fympathies which actuate it, it is of a form 
to retard and weaken the velocity of the blood. This 
is louncied oa thefe propofnions : 

1. Ihe mufcular power of an artery increafes as it 
recedes from the heart ; the elaflic power dimini(he8* 

2. An artery, the nearer it approaches to its final 
diiiribuiion, u the more immediately under the excite* 

ment 
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ment and controul df the organ ; is adive when the 
organ is excited ; is, relatively fpeaking, quiefcent when 
that organ is not called by its fympathies to cjsercife its 
fundtion. 

3. An artery tortuous in its courfe has more mufcu- 
larity and greater power of adion than one which takes 
a ftreight courfe ; but in proportion to the increafc of 
power which it obtains by its increafe of length in this 
tortuous and bending courfe, will thefe turns retard 
and weaken the force of the heart upon the extreme 
ramifications of the veffel. 

Thus a tortuous artery is the means of increafing the 

velocity of the blood by its own adion, but it makes 

the organ lefs dependent on the general force of the 

circulation. We accordingly find that in thofe organs 

^hcre there is occafional activity alternating with a 

Quiefcent ftate, the artery is tortuous ; and where there 

^ an increafe of force required in the circulation, there, 

th^ artery, from being ftreight in its courfe, becomes 

^*"c>oked and twifted in every way *• 

from thefe remarks^ we may be inclined to draw^ 
""OKI the tortuous figure of the fplenic artery, a conclu- 
fomewhat different from that which has hitherto 



^ TBis has been fiippofed the efFedl of the Impulfe of the 

*^*^*C>dj but nophing can be more fiihc. Let uny one exanijne the 

^^^jy of a limb wl)en a great tumour is growing 5 the artery will 

^ ^und tortuous to fupply it. Again, in the aneurifmal varix 

^^"liere there is a breach in the artery, and the blood finds a freer 

**^^^ru tp tjie hearty the artery will be found enlarged and tortu- 

^^s ijx ord^r to fuppjy the lower part of tho liml) ; while there 

'* a quantity of the blood withdrawn from the circulation by the 

vOinmuaicaiion with the vein. 

K4 been 
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been deduced. We may conclude that it it not the 
means of netardtng the blood in its circulation, but of 
giving force to it. The (^lenic artery does not only 
ramify in the fpleen, but it fupplies all the left part of 
the ftomach, and that great facculated extremity in 
particular which receives the food, and in which the 
... procefs of digeftion is chiefly performed. My idea is^ 
that when the (lomach is empty, when there is no food 
in it to folicit the difcharge of the gaftric flujd, the 
blood circulates in a moderate degree in the coats of 
the (lomach, and the fpleen receives the furcharge of 
blood ; but when a full meal is taken into the flomach, 
when the adtion of the gaftric juice is required in great 
quantity, the adion of t^e fplenic artery is folicited. to 
the vafa brevia and left gaftro-epiploic artery, and thus 
a fudden flow of the gaftric fluid is beftowed by the in- 
creafed aftlvity of the fplenic artery. When again the 
contents of the ftomach are fully faturated with the 
fluids from its coats, there is no longer an excited 
adlion of the fplenic veflels, and the artery terminating 
in the veins, the fpleen returns the blood to the liver. 
While the veflels of the ftomach partake largely of the 
fupply of blood, the arteries to the pancreas alfo re- 
ceive fome increafe of activity ; and even the blood of 
the vena portie requires an additional aftivity. 

We have feen that the Itoraach and inteftines, the 
liver, pancreas, and fpleen are combined in fundion, 
connefted by the fame fyftem of veflTels, mutually fub- 
fervient to each other, and tending to the fame end, 
the reception, digeflion, and firft ftage of the aflimila- 
lion of nutritious matter to the fyftem. We leave this 
fubje^t therefore until we can take up that of abforp« 

don 
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don and the lymphatic fyftem, and pafs to the kidney 
and vifcera of the pelvis. 



SECTION IV. 

OP THE KIDNEY. 

The kidnies are diftind from thofe parts which have 
hitherto engaged us, as they fecrete the urine, and form 
therefore the link betwixt the vifcera of the abdomea 
and thofe of the pelvis ; for though lying in the abdo- 
men, they are more ftri£tly connected with the parts 
in the pelvis. The ftrudure of the kidney forms a very 
inierefting fubjed of inquiry ; becaufe it is the field of 
difpute betwixt the contending parties regarding the 
flrufture of glands and the theory of fecretion. It is 
chiefly from theJsLidnies that the fa£ls are drawn in 
illaftration of the opinions of Malpighi^ Ruyfch, and 
all the others. 

Form, seat, and connections. The kidmes 
lie on each fide of the fpine ; funk as it were in the fat 
of the loins ; attached to the mufcles of the loins } and 
in part lying on the lower belly of the diaphragm ; 
which laft connection is the caufe of the pain felt in 
refpiration during mflamm^tion in the kidney. The 
kidney lies betwixt the fpine of the ilium and the loweft 
rib. The right kidney is placed fomewhat lower than 
the left, which is owing to the greater fize of the liver 
on that fide. 

The kidnies are without the abdomen, that is to fay, 
behind the peritoneum ^ for the kidney lying clofe 

upon 
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upon the mufcles of the loins, the peritoneum is merely 
itretched over it. This is the reafon why calculi in the 
kidney have wrought themfelves out by fiftul^ in the 
loins ; and it is the ground of the hazardous propolal 
of cutting into the kidney to extrad calculi. 

The adipofe membrane ftirrounds the kidney, and 
forms a perkGt capfule ;.for it is this^^hich is fometimea 
in an extraordinary degree loaded with accumqlatecl fat. 
Vpon this capfule the csscum is attached on the right 
fide^ the colon on the left, and betwixt the kidnies and 
the inteftines there is a Arid fympathy, which is ap- 
parent in the nephretic colic. 

The figure of the kidney is that of an oval bent, or a| 
little incurvated, fo as to form a fulcus or general con- 
cavity to one fide^ while the other takes a greater con-r 
vexity. By the concave furface of the kidney, which is 
towards the fpine and great veflels, the arteries and 
veins and ureter pafs in by the finus round which tfie 
iubftance of glandular body of the kidney terminate^ 
abruptly. 

Th$ abdominal aorta and the vena cava lying clofe 
on the fpine and near to each other, give off laterally 
the emulgent arteries and veins* The renal or emuU 
gent artery comes from the fide of the aorta betwixt 
the upper and the lower . mefenteric arteries : that of 
the left kidney has its origin a little higher than the 
right : and the aorta being on the left and the cava 
towards the right fide of the fpine, the left emulgent 
arrery is fliorter than the vein ; the artery longer than 
the vein on the right fide. Again, the aorta being 
more clofely attached to the fpine, the emulgent vein 
Jifrs rather above the artery. . 

The 
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The veflels, and efpecially the arteries of the kidney^ 
^re very irregular in their number and form. Where 
tb^y enter the body of the gland, they are accom^ 
panied with a capfule which continues with them to 
this final diftribution. Sometimes a folitary veflel is 
feen making its exit by the convey furface of the 
kidney. 

We h^ve had occafion to remark on the nerves of 
the kidnies and their connedlion with the covering! 
of the tefticle, and to notice their efFeft in producing 
pumbnefs of the thigh and retradion of the fcrotum ia 

« 

inflammation of the gland^ when ftones lodge in the 
pelvis or ureter. 

Upon the fubjed of the fenfibility of the kidney* 

however, we muft be aware that difeafe, inflammation* 
fuppuration, nay even total wafting of the kidney may 
ta)^ place without any indication from paixL 



The excretory duft of the kidney is called ureter : 
it leads from the kidney to the urinary bladder. When 
we trace it into the kidney it is found to enter the 
naval-like fulcus of its concave fide ; here it is enlarged 
into a confiderable fac which is called the pelvis of 
the kidney. This is a kind of refervoir which, lying 
in the embrace of the folid and glandular part of the 
kidney, fends up feveral elongations almoft like the 
finger of a glove, which receive into them the papillaf, 
the concentrated uriniferous tubes. Thefe procefles of 
the pelvis are called the coi^ices or infundibulCL ^f ■' \ - •- 

It may be obferved, however, that the term pelvis is ' /' 
taken from the greater dilataiion of the ureter within 

the 
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the gland, which is feen in brutes ; and that in man it 
is not fo remarkable, the ureter branching with only a 
leffer degree of the facculated form into three or four 
divifions, and thefe into the leiTer infundibuli. 

The coats of the ureter are three in number ; a denfe 
outer coat ; a middle coat, apparently confifting of 
circular mufcular fibres, though this has been dented ; 
and a fmooth inner coat, (very improperly called 
▼illous,) which fecretes a mucus to defend it from the 
acrimony of the urine. The ureters do not run in a 
dhtdt courfe to the bladder of urine ; they take a currs 
ing direction ; are in fome places irregularly dilated, 
as when they pafs over the pfoas mufcle *, dropping 
deep into the pelvis, and getting betwixt the re£tum 
and bladder they open obliquely into the latter. 

MINUTE STRUCTURE OF THE KIDNEY. 

The ancients, fays Malpighi, contented themfelves 
with the idea of a fieve, as conveying a knowledge of 
the manner in which the urine was drawn off by the 
kidney ; that the fibres of its parenchematous matter 
attracted the ferum of the blood ; that the fibrous mat* 
ter was perforated with innumerable foramina ; or that 
the whole was a congeries of canals through which the 
urine was drained and drawn oiF. I^lalpighi fet him* 
felf to refute thefe vague opinions by the minute ex* 
amination of the (Iruflure of the kidney ; and he feems 

■ 

• When the bladder is contra<5led in confcquencc of a (lone, 
or when it is dihited by obftrudioii, the ureters arc diUted alio ; 
particiil.irly in the (ir(l cafe. Whilft they are dilated, their coats 
become thickened, and their courft is tortuous. 

9 to 




In die firft ptacei'''w1ien' we examine the outward 
appearance of the kidney of the foetus, as in this an- 
nexed plate, we obferve thai it is not, lili- that of the 
adult, fmooth and uniform ; but that it is tuberculated 
or lobulated ; that it conftfts of dininft parts, or glands 
united together. Again, when we examine the kidnies 
of other animals, we find in feveral inftances that the 
full-grown animal retains this lobulated form. In 
Hiort, it immediately (Irlkes us that the kidney is not a 
uniform mafs of glandular matter, but that it mutl re- 
femble thofe glands which ihey call conglobate, and 
which confilt of feveral compartments or diltinfl glandg 
united together. 

Accordinj^ly a feclion of a kidney (hows us that this 
is the tad. 

The 
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what is called the tubular partofihe kidney*. Thcfe 
tubuli are divided into fafctculi, taking a conical fiiap^ ; 
and thefe converging unite at the apex j two or three 
of them united form the papilla:. The papills are ge- 
nerally ten or twelve in number, or even more, in each 
kidoey j their points are received into the extremity of 
the infundibula ; they pour the urine into thefe tubes, 
and it is colleded in the pelvis. Now when we exa- 
mine one of thefe papills in a lobulated kidney, we 
find that it is the centre of one of thefe fubdtvifions* 
Thus, 



The papilla C is merely the cominuation of the tu- 
buli B; but it is that part which projefts from the 
body ot the kidney into the calyx; and although thefe 
divilions of the fubilance of the kidney are enumerated 
as three di(tin£t parts, the cortical, tubular, and papil- 



• Improperly njedullary, fomeuraes tTRiiTA 

6 
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lar parts^ they are properly only two, the corticsd and 
tubular parts. 

Some however have made a new ^Uftinftion, by 
aflferting that a vafcular part is to be obferred betwuct 
the conical and tubular or ftriated parts, as at * ; bat 
it is not the cafe ; for although when we make a re^ 
gular fedion of the whole gland, the mouths of fome 
larger veflels will be obferved betwixt the fafciculi of 
the urinary tubes, yet they are irregular ramifications 
tending to the outer cortical part, and not fuch as fe- 
parate the tubular and cortical parr, nor fo regular as 
to be conlidered as one of the fubdivifions of the 
kidney. 

OF THE CORTICAL PART. 

The external and cortical part of the kidney is by all 
allowed to be the fecreting, or, as they rather term it, 
the fecerning part of the organ. It was this part which 
the older writers confidered as in a more particular 
manner to connft of a peculiar flefhy fubftance or pa- 
renchymatous matter. It is in this cortical matter that 
the glandular bodies defcribed by Malpighi are fupr 
pofed to be feated. The appearances which he de- 
fcribes are to be very di(lin£tly feen in many animals ; 
for example, in the borfe's and cow's kidney ; and are 
to be feen reprefented in thefe plates. But he aflerted 
thefe bodies to be alfo obfervable in the human kid- 
ney ; to demonftrate which he ejefted a black liquid 
mixed with fpirit of wine^ by which the kidney becom- 
ing univerfally tinged, you may then fee, he faid, when 
you have corn ofif the coats of the kidney, fmall glands 

partaking 



partaking of the colour of the arteries. Thefe are the 
fjlands of ihe coitica! prt of the kidney, which MaU 
pighi defcribed as hanging upon the branches of the 
arteries like fruit upon the pendant branches* and 
round which the arteries and veins ramified and con- 
voluted, like delicate tendrils, fo as to give them the 
dark colour which they have. 

Into thefe bodies he fuppofed the urine to be fecret- 
cd, and from thefe bodies ic was conveyed into the 
uriniferous dufls or tubular part of the kidney ; buc 
be acknowledges that the communication betwixt the 
dudts and glands is very ohfcure. 

Ruyfch and Vieulfens held a very oppofite opinion 
regarding the Itrudure of the kidney *. Ruyfch, by 
throwing his injeftions into the renal arteries, found 
that he hlled the urinary tubes, the duds of Belini, and 
the pelvis ufelf. Hence he conjeftured that the tubuli 
urmiferi or excretory dufls of the kidney were the 
continued branches of the renal artery, without the 
intervention of any glandular apparatus f. 



• Rtiyfch and VieufTens long contended for the d;iim of tha 
tffcovory of the continuation of the ;irtcric5 of the kidney into 
_tlie urinary diifts. Ruyfch at firft acquiefcc J in the oplmon of 
^-Malpighit as we hare laid. 
tThtf. Aflat, ii. p. 31. 
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Example of Ruyfch's doAriae * 




Ruyfch did not neglect, the cxaminatioii of the Uule 
bodies which are to be feen in the cortical fubftance* 

He 

* Edilbet ,Tcnis huniatii diin!diam partem itii dtfleAamt nt 
Tcptatus vaf^um, prefercim fanguineorunii loculentim quam is 
precedenti Therauro, tab iv. fig. iii. videre p>>fltC; ubi magis 
inherebaiDt uc coiijunAioncs arcerioUriim cum daAibni BcIial 
cxhiberem, in hac autem fit;ura diOinftifliine vaforam langtiiiie- 
'orum curfum vcrmlcularcm per iauriorem rcnii partem «pri- 
mere TOlui. 

A> Fadd 
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He did not however allow they were glands, but confi- 
dently aflerted that they were merely the convoluted 
arteries which were formed iiito thefe contorted bundles 
before finally ftretching out, and terminating in the 
ilraight dKnary tubes *. 

When after minute injediion of the kidney we make 
a fe^on of its whole fubftance, we fee veffels emerging 
from the more confufed intricate vafcularity of the 
oortical part, and running inward in (Iria^ towards the 
papillas; what we fee there, are, in my conception, chiefly 
veins. And this I conclude, both from the refult of in- 
a|' 

A. Facics renis exterior per qdam vafa fangulnea reptatuiu 
«>l)fervant vermicularem. 

B. Facieis rents interior ubi vafa fangumea non minus curfum 
Arcrmicularcm obfcrvant quant in facie cztcriore. 

C. Papillx renales. 

D. Pelvis renis. 

£. Cavitas pelvis in quain papillae urlnam (lillando expri- 

iaiunt. SeeThefaur. Anat. W. p. 27. 

• In hoc Thefauro X. quoqiie inveniuntur objc<5la renalia ex 

Sidmine deAimpta« in quibus non folum luculenter apparet quia 

3a<licsuulam fit de prxtenfis glandulis rcnalibus, vcrum etiam 

"^uid inveftigatoribus renum impofuerit, fc in rcnibus indagandis 

^iepiilime occurrunt corpofcula rotunda glandulas mcntienlia qu:e 

^revera nil funt nid artsriolarum ultimo extremicatcs contorts ; 

%nun atnem ezl6ti(Eme repleantur arteriae renales diiTolventur vel 

^xpanduntury queihadmodum Hli glomer, ita ut nil minus fint, 

ixcuti dixi« quam partes per fe fubliftcntesy Sc peculiari membra- 

3mla obdudkx line quo immerito dicuntur glandulae. Interim 

confiderandum ejufmodi contor Hones vaforum fang, nufquam in 

ceteris vifceribus reperiri. In the epid. to Boerhaavc, p. 77, wa 

£nd Ruyfch fpeaking much more modedly ; '* In rene hunano 

~TottiQda corpufcula eiTe^ fateor« fed funt tarn cxilia, ut nihil 

poflim definire de illis; Adeoque non licet magis diccre quod 

fiat glandular, quam aliud quid." 

L 2 ^ jeftionSy 
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jeftions, and rron\ knowing that the veins are in gene- 
ral numerous furrounding the excretory dqds y befidei 
they retain the blood in. them like the veins. Theife 
veflels runniBg in (Iraighc lineft and converging towards 
the papilla? are not the tobuli uimitefi, but the blood 
veiTels accompanying ihensj the tubes themfelves being 
tranfparent. 

Yet I imagine it was by thefe veflels that Riryfcb 
was deceived } for tracing them from the extreme 
arteries, and feeing them fuddenly altered in their form 
and diredion, and running towards the Papilla^ he im* 
agined them to be the excretory dufls continued from 
the extreme branches of the arteries. 

Winilow fuppoTes the corpufcoks, which are feen in 
the cortical part of the kidney, to be the extremitiet of 
the cut tubttli, filled either with blood or with a colour- 
ed injcftion. But this they evidently are not ; for by 
making the fubftance around them tranfparent, tliey 
are fcen within the furface, and they are little grains 
not the extremity of tubes, nor extended in lines. 

Boerhaave> although he faw in the preparations of 
Ruyfch the injedion paifed into the urrniferouS tubes, 
yet in the main favoured the opinions of Malpighi ; 
and having fometimes obferved thefe tubes filled with 
inje^ions, while at intervals they were tranfparent or 
pale, and contained only a watery fluid, he ventured to 
conclude that there was a double operation going 
forward in the kidney ; that the pale watery urine was 
quickly drawn off by the continuous tubes ; but that 
the urine of the other quality and higher colour was 
feparated by a more perfefl and flower fecre(ion through 
the glanduhr bodies. 

In 
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circumference of the cortical fubftance, arc reflefled 
inward in a tortuous form, and which, at laft, ap? 
proaching the tubular part, terminate in ftraight tubes, 
or are continued into the tubuli uriniferi (for ex- 
ample at B B). 

But betwixt the mefches of veflfels which arc dc- 
fcribedj and which are feen here to terminate in the 
tubuli, there are beds of glands C C C, which acervulae 
of fmall glandular bodies are as it were laid in the 
traft from the circumference towards the centre, and 
appear to terminate, or to be conneSed with the 
tubuli uriniferi as the arteries are. 

M. Ferrein has oppofed all thefe opinions in a paper 
of the Academy of Sciences for 1749. . He aflferts that 
the body of the kidney is neither compofed of gland| 
nor a congeries of blood veiTels ; that it is a peculiar 
fubftance, which when examined is found to /confift of 
iranfparent vefleh. Thefe, he fays, are wonderfully 
convoluted in the cortical part of the kidney, fo as to 
refemble glands, and (Irctch in parallel lines towards 
the papilla, where they form what is called the tubuli 
uriniferi. A^^ongft thefe tranfparent tubes, the blr>nd 
veflels ramify to great minutenefs, and accompany them 
where they are refiefted direftly inward to form the 
tubuli. Much ridicule, he obferves, harbeen thrown 
upon the term parenchyma of the ancients ; but 
nocwithdanding he afrlrms that there is in all glands a 
fubftance did^milar from the blood veflels, a gelatinous* 
like matter^ which confifts of or contains thefe pellucid 
tubuli. 

TuDULAR Part.— The term here ufedis qniverfally 
received ; and all feem agreed that the ftrire converging 
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to the centre of the kidney, and taking a pyramidal 
Ihape are the excretory dufls. We have feen that 
they were foppofed by Tome anatomifts to be formed 
by the coniinuation of the extreme braot^es of the 
arteries ; but this opinion we fhall veaiore to fay arofe 
from the appearance of the blood veiTels injefted, which 
lie parallel and clofe to them. Tbey are evidently tranf- 
parent tubes, and probably the fibrous appearance of 
the whole pyramidal body formed by them is owing to 
the accompanying blood veffels. Thefe lefler duifts, as 
they approach the papilire, terminate in larger dufts, 
■which finaUyopen into the du£ls of Belini at the point- 
of the papillx. The papillx we have feeti to be that 
part of the pyramidal body which projefts into the 
calyx or infundibulum, and from their point little 
drops may be perceived to run (from the dufls of 
Selini) when they are comprefled. 

I have detailed the feveral opinions regarding the 
flrufture of the kidneys and neither do I wllh here to 
"vamp up an opinion from the aggregate of thefe con- 
tradiSory reports, nor have I been able to draw a 
decided conclufion from my own experience. In 
truth, the obfervation from one dilFeftion I have 
hitherto found fo completely contradicted by other 
experimente, that I muft conclude there yet remains 
much to be done In invcftigating the minute ilrufture 
of the glandular vifcera. 
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cap on the upper end of the kidney. It is of a' foriri 
like an irregular crefcent, and fuited to the flmpe oT 
that part of the kidney to which ic is attached^; at dl^' 
fame time that it has three acute edges, or tdces a trU 
angular form* — (See the drawing of the kidnies of thfe 
foetus.)— The upper edge has been caHed crifta, while 
the lower edges have the name of lobes. It is in the 
foetus^ that the renal capfule is Urge and perfeft; in tfie^ 
adult it hu ihrunk, and no longer bears the lame re^ 
latif e fize to the kidney. In the fcetus the rend' cap* 
lule is as large as the kidney, and the capfuler of eacH 
fide are continued into each other, beio^ fttietched' 
acrofs the aorta and vena cava. 

Thejreffcls fent to this body are fome what irregular f 
they come from the renal or emulgent arteries ahf 
veins, from the ca^Iiac artery or phrenic, or from* the 
trunk of the aorta> and even from the lumbar arteries. 

By feparating the lobes of this body we find fome^ 
thing like a cavity, which has been roundly afTerted' lijr 
feme to be a regular ventricle; by others altogctHcf 
denied. Finding a cavity, they fuppofed they mtilf 
difcover the excretory du£l. Some conceived that it 
mud be connefted with the pelvis of the kidney ; forhne 
with the thoracic duft ; feme with the teftide ; but 
every thing relating to the ufe of this body has hither- 
to eluded refearch, and all is doubt and uncertain ipe* 
culation. For my own part I rather cotrceive that tbtf 
body is ufeful in the foetus, by deriving the blood from 
the kidney,' that gland hot havhl'g its proper office, of 
Iccreting the urine, to per4)rm in the foetus. 
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jflLS there is no very accurate divifion betwixt the viE 
cera of the abdomen and thofe of the pelvis ; as the 
vifcera of the pelvis, when didcnded, rife into the 
belly, and are in every refpe£l like the abdominal vif.' 
cera, many have objected to a divifion of the vifcera of 
the abdomen and pelvis : neverthelefs, there appears to 
be good reafon for this divifion of the fubjeft. The 
£un6lion of the parts is different ; the manner of their 
<:onne£lion is difierent j their difeafes have widely dif- 
f ent eSeds. 

We have feen that the pelvis confifts of the facnim 
^nd ofla innominata, and that anatomids have diftin- 
guiihed the true and the falfe pelvis. The falfe pelvis 
is formed of the extended wings of the oflfa ilii, and fup« 
ports^ the vifcera of the abdomen. The true pelvis, 
marked by the cavity finking beneath the promontory 
pf the facrum and the linea innominata, contains the 
redum ; the urinary bladder ; the proftate gland ; the 
Teficulae fcminales ; and part of the urethra. 

The manner in which thefe parts are connedled, and 
the anatomy of the urinary bladder, proftate gland, 
and urethra, will form the fubjecl of the firft fedlion ; 
while the anatomy of the parts connefted with thofe of 
the pelvis in fqnftion, but feated without, will form the 
fubied; of the fecoad. 
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CHAP. I. 
OF THE PARTS WITHIN THE PELVIS. 

W £ have feen that the abdominal vifcera are involv- 
ed in a common membrane^ that this membrane 
18 uniformly fmooth ; and that it has a fecretion on its 
furface ivhich bedews the whole, and allows the parts 
an eafy fliifting motion on each other. The parts in 
the pelvis mud alfo have motion, but they are at the 
fame time more ftriflly connedled; a loofe cellular 
membrane is the medium of adhefion here : the parts 
are imljedded in cellular membrane, which is in* 
terwoven with mufcular fibres towards the lower open- 
ing of the pelvis, and further braced by the levator ani 
mufcle. This gives to the whole due fupport ; enab- 
ling them to refift the compreflion and action of the 
abdominal mufcles, which they mud receive in com*- 
mon with the higher vifcera of the belly. 

By turning to the firft plan in this volume we find, 
that the divifion of the pares in the pelvis and abdomen 
is not well defined; but we fee that the peritoneum is 
reflcftcd from the pubcs over the urinary bladder, and 
mounts again upon the rcclunu 'J'he line of divifion, 
therefore, is the pcritoneuu) ; while we underfland how 
thebladdar which belongs to the pelvis, being dillend- 
ed, carries the peritoneuur before it, and- rifcs into the 
abdomeu* a 
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SECTION L 
OF THE BLADDER OF URlNE. 

As the general nature of the urinary bladder is fo 
well known, nothing is more fuperftuous than a genc« 
ral definition or defcription. It is attached behind the 
OS pubis ; is nearly of a regular oval, when moderately 
diftended, with the ends obtufe ; but from its connec« 
tions, and the preiTure of the furrounding parts, this 
regular extenfion is nit allowed in the living body ; 
it ftretches more laterally ; its forepart is attached broad 
to the back part of the os pubis; and, behind, it is 
oppofed by the reftum. What the name would imply 
to be the lower part is above ; for the fundus of the 
bladder is that part which, when diftended, rifes into 
the'belly ; the neck is where it terminates in the ure- 
thra behind the arch of the os pubis. When the blad- 
der is empty, or contains only a moderate quanthyof 
urine, it takes a triangular figure, the bafe of which 
reds on the return, and the apex is attached to the 
back of the os pubis ; and when in diffeftion you look 
down into the pelvis, you find the back part of the 
bladder fiat, and as it were ftretched obliquely up upon 
the 06 pubis*. 

Structure of tIfie bladder.-— Like the other 
hollow vifcera, the bladder coniifts of feveral coats. 

• This ffatneff of the bladder, and the ncarccfs of the bacic 
part of it to the os pubis, the furgeoa would do well to remem- 
ber, before he thrufts the gorget or (likt with fuch TilcntleA im« 
petuofity as I have feen done. 

The 
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The peritoneal coat of the bladder does hot 
furround the bladder, but onlv covers the fundus and 
back part. It is like in every refpeft to the peritoneal 
coat of the abdominal vifcera ; fmooch without ; and 
adhering to the inner coat by cellular membrane; which 
' cellular membrane is, however, of a*Ioofer texture^ 
and in greater quantity than in the abdominal vifcera* 
This peritoneal coat is no doubt of much fervice as a 
divifion in obflrufting the courfe of inflammation arif- 
ing from the difeafes in the lower part of the pelvis, or 
from operations performed on the bladder, reftum, or 
peroneum ; were it not for the loofe peritoneum fpread- 
ing over the cellular texture of the pelvis, we could 
neither be fo bold or fo fuccefsful in our operations 
here. That portion of the peritoneum which covers 
the back part of the bladder, forms a particular tranf- 
verfe fold when the bladder is contracted. This fold 
furrounds the pofterior half of the bladder, and its 
two extremities are ftretched towards the fide of the 
pelvis, fo as to form a kind of lateral ligament. 

Though in the contraded or moderately diftended 
ilate of the bladder, the peritoneum ftretches from thd 
back of the os pubis to the bladder, the diftention of 
the bladder, in an immoderate degree, raifes the peri* 
toneum off from the pubes, fo that the bladder can be 
{Iruck with a trochar, or lithotomy performed above 
the pubes, by an incifion direflly into the bladder^ with** 
out piercing the outer or peritoneal coat. 

Towards the lower part, the bladder, as we have 
feen, is inverted only by cellular membrane, virhich 
takes the place of the peritoneal coat of the^fundtis. 
While we are aware of the effect . of the peritoneum^ 

ftretched 
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flrctched over the parts in the pelvis, in obflrufling the 
progrefs of inflammation from the bottom of the pelvis 
towards the abdominal vifcera, we muft recoUeft that 
there exills fuch a fympathy betwixt the bladder, and 
the ftomach and bowels, that both after operation, and 
in confequence of obftrudion of urine, the patient will 
fiok, in confequence of abdominal inSammation, with- 
out the direct fpreadlng of the inflammatory aflion. 

Muscular coat. — The mufcular coat of the blad- 
der is veryftrong. Three ftrata of fibres aredefcribed 
by authors. They are fo Urongas to have been clafTed 
with the diftinft murdes, and the whole coat has been 
called DtTRusoR URiN^. Towards ihe lower part 
of the bladder the fibres are particularly ftrong, and 
formed into fafciculi, and are like a net of mufdcs in- 
clofmg the bladder. 

Towards the neck of the bladder the circular fibres 
are ftrengthened ; and embrace the beginning of the 
urethra; and form a fphinfier, which, no doubt, is 
affiled in its operation by the levator ani mufcle, 
throwing its ilrong fibres around the neck of the blad- 
der. The mufcular coat of the bladder becomes 
greatly Oronger, where difSeulties oppofe its difcharge ; 
and when there is a fource of irritation, within the 
bladder, ading for any time, the whole coats become 
thickened, fomelimes to the depth of half an inch or 
more ; in which cafe, as we have obferved, to take 
place in the ftomach, it is capable but of a very incon- 
fiderable change, either by detention or contraflion; 
confequently the urine runs frequently by painful dif- 
charges. The lithotomifl: would do well to diftingujfh 
when thrs (ymptom is merely the confequence of a ftone 
H ill 
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in thebladdeTy Ind when it is owing to an increafe'lii 
thicknefs^ and a rigidity of the coats of the bladder ; 
fer, in the latter cafe, the operation of the gorget it jtt- 
tended with very (erious evils. 

We. have an idea of the wonderful degree of xmi* 
'trafUon in the bladder, and ixxdeed the extent of mo* 
lion inihejmifcttlar fibre lin general, when we confider 
that the bladder extends fo as to contain two poim^ 
'4Df urine, .aiui contcafU foas to force out the laft drop 
from its .cavity. When, .however, the fibres Mfc 
ftretched too far, they lofe the .power of contradiopf 
and often the young furgeon is ^deceived by whiat Jitf 
conceives to be an incontinence of urine while it, it 
ireally.an\ob(tru£Uon» 

. VASCULAR COAT, OR CELLX7LAR COAT. 

When I call this third coat of the bladder the vaf« 
cular coat, it is merely from its analogy to that coat.of 
ihe inteftines which I. have diftixiguifhed by the name 
ofvafcular. Anatomids have called it the nervous 
and cellular cpat.j the fird of which is quiteamproper 
and the bft apt to be confounded with the furrounding 
^cellular outer coat. This coat (if coat it. may be^-« 
led)x:onfi(ls of very extenfile white, lamellae of cellular 
membrane. It gives diftribution to a few yeflel^i^iEpd 
.connefliS themufcular fibres and inner coat. 

Tke Int^ernal coat of the bladder is^ecy fmooth 
pn its general furface, and is bedewed wilh a fheathfng 
mucus. When the bladder is diftended^.no inequali-^ 
ties are to be obferved} but when contraded it fy\U 
into folds and rugae« Fx^oi aa acrid itate of tbenrine 1 

frool 
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from ftranguiy, from calculus, the mucous difcharge 
is increafed, even fo as to form a great proportion of 
the fluid evacuated from the bladder. No vifible 
fource of this mucus is to ^ obferved on the inner 
furface of this membrane * ; lo that probably it is a 
general difcharge from the furface. Indeed, it ap- 
pears, that no foh'cules or cripra:, difcharging at par- 
ticular poinvs of the furface, could have the eifeft of 
bedewing and defending the whole furface from the 
acrimony of the urine. The great fources of the mu- 
cus difcharged with the urine are, the neck of the 
bladder, the proftate gland, and the urethra f • 

The Ureters, which convey the urine from the 
kidnies to the bladder of urine, open very obliquely 
into the bladder, towards the back and lowed part of 
it. The confequence of their obhque perforation of 
the couts is, that, the greater the tendency of the 
urine to pafs retrograde into them from the bladder, 
(there being a proportioned dillention of the coats of the 
bladder,) the more their mouths are comprefled. 
Thus, in the dead body, there is no degree of diften- 
tton which caufes the water to pafs by the ureters. 
The contraction, or rather the refi (lance to didention, 
of the ureters and pelvis of the kidnies feems much 
greater than the powers of the bladder are able to 
oppofe ; for in obftrudions of urine in the urethra, 

♦ Window, however, defcribefi the glands, and Heiftcr an4 
Haller defcribe folicules, near the neck of the bUiddcr, and round 
the tnfertion of the ureters. 

f When the mucous fecretfon is diminifhed by a difeafe of the 
furlace, it feems much more readily to allow the calculous con- 
cretion to fprm upon it. 

\oL. IV. M there 
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there h Hill an inceflant accumulation in the bladder^ 
even when the bladder has increafed to fnch a fize as 
to be comprefled by the adion of the abdominal ihuf? 
cles. The caufe of thj|g|ielding of the bladder to the 
fecretion of the kidney isj that it has little permanent 
contradion, though occafionally its aftion is very great. 
The URiEcus does not belong to the human blad- 
der. It is a tube which, in the fcetus of quadrupeds^ 
communicates betwixt the bladder of urine, and the 
membrane called alantoes. But in the human fcetuk 
there is no fuch communicatbn ; both in the foetus^ 
and fomewhat lefs diftindly in the adult, there is Si 
ligament like the remains of the dud which runs up 
between the peritoneum and lineajdba of the abdomeii 
towards the umbilicus*. 

SECTION 11. 

OF THE PROSTATE GLANI). 

On the neck of the bladder, and furroundmg about 
half an inch of the beginning of the urethra, there is 
a gland nearly of the fize and figure of a chefiiut. 
This body is called the proftate gland. In all the ez« 
tent of anatomy, there is not a more important fub- 
je£t for the attention of the furgeon than this of the 
iiae, relation and conne£Hon, and difeafes (with 
their eflfe^s^ of the proftate gland : but to enter upon 
thefe is not now our objeft. 

The fhape of this body is round, but at the fame 
time fome\^'bat pyramidal, for it is broad towards the 

• It has occurred, that the urine has been in part difcharj^d 
by the umbillc js. This, no doubt, ii owing to the ligament re« 
maining permanently as a du£t« 

bladder. 
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bladdeTj and points forward* It has alfo a divifion, 
formii^ it into two lobes ; and the older anatomifts 
fpcak of it as double. The urethra pafles through it ; 
not in the middle^ but towards its upper furface ; fo 
that the gUnd is felt more prominent downward, and 
is diftindly felt by the point of the finger in ano. This 
gland indeed refts^ as it were, on the redum. By 
the annexed drawing *, it is meant only to give an 
accurate conception of thefe parts, and not to repre- 
fent them as they are felt in the living body. For this 
reafoh the drawings is made from a preparatioily and 
not from the recent difledion. When the catheter is 
introduced, and the furgeon examines the ftate of 
parts by the redum, he will firft diftin^uifh the curve 
of the flaff, covered with the bulb of the urethra : be- 
hind this the catheter will feel more bare of parts, but 
fiill covered with a greater thicknefs of parts than one 
ihould expeft from the defcription of the membrane- 
ous part of the urethra. And behind this, again, he 
will feel the prominence of the proftat^ gland, not 
round, diftinft and accurately defined, but gradually 
loft in both before and behind, among the furround* 
ing cellular membrane and mufcular fibres which in- 
volve it. 

The texture of the gland is a compaft fpongy fab- 
ilance, and when cut has confiderable refemblance to 
a fchirrous gland. From each lobe there are fmall 
folicules opening into the urethra, and from thefe the 
dufts may be injected. 

* Plates III. aiKUV, 

* M ^ It 
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It has been faid, that there is really no divifioh of 
this gland into lobes ! but perhaps the beft authority 
on this qaeftion is difeafe. Now it happens fome^ 
times that only one. fide of the gland Is enlarged, 
xvhich is a proof that there, is fome divifion betwixt the 
lobes. This unequal fwelling of the gland diftorts the 
urethra^ and gives it a direction very difficult to be fol- 
lowed by the catheter. In general, when equally ^ 
fwelled, the greater part of the gland, being beneath 
the urethra, raifes it up fo that the point of the cathe- 
ter muft be raifed over the enlarged gland before we 
can paTs it into 4he bladder. This body is little liable 
to inflammation, and occafional tumefa£lion. To as to 
obftruft the urine ; its enlargemeqt i9 ^ chrpnig tts^te^ 
and peculiar to advanced age* 
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OF THE PARTS CONJ^ECTED WITH THE VISCERA 
OF THE MlfcVlS,'. BUT SEATED WITHOUT IT. 
— Olf THE PENIS* AND URETHRA. -OF THE 
TESTES.' ' 
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S E C T I O N I. 

OF THE PENIS AND URETHRA* 
STRUCTURE OF THE PENIS. 

jThb penis confifts of three fpongy bodies i whichj 
being condituted to receive the influx of blood, admit 
ofdiftention, and confequent eredion. Twoofthefc 
bodies are called the corpora cavernosa penis, 
and form the body of the penis; the bther is the cor- 
pus spongiosum URETHRiC, a veHcular and fpongy 
fubftance, which furrounds the whole length of the 
urethra, and expands into the bulb of the urethra in 
the perineum, and into the glans on the point of the 
penis. ^ 

Corpora cavernosa. The body of the penis 
confifts of two tubes formed of a very (Irong (heath. 
This (heath has a great d^ree of elafticity, but at its 
utmoft extenlion powerfully refifts the farther diften* 
tioA with blood. Thefe tubes are united in the greater 
part of the length of the penis, or they are parted by 
an imperfeft partition. The root of thcfe bodies^ 

M 3 or 
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or CRURA PENIS, is they are called, feparate in the 
perineum, fu as to lake hold on the ramus of the os 
pubis. Foreward, thefe bodies or tubes- termmate in 
rounded points under the glans penis. 

Thefe tubes are of a ligamentary nature* bating 
that they hav^ a certain degree of elaftidty. They in- 
clofe and Tupport the cavernous {Iru&ure of the penis. 
This fubflance confifls of cells connected with each 
other and having a free communication through the 
whole extent of the penis. Thefe cells are interpofed 
betwixt the extremities of the arteries and reins, or 
probably while the arteries have communication, and 
open into the extretnities of the veins* in the common 
way, they have fuch connedions with the cellular 
Aru£lure, that in the accelerated action they pour 
their blood into the cells ; yet the blood circulates ia 
the penis during eredion as at other times. 

Se£im of the Pem at iufiaUtL 





A, Corpus Caveraofum Penis. B, Septum. C, Ure- 
thra. D, Corpus Spong. Minus, or fpoQgcofum 
Urcthrae. 
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Corpus spokcsosum urethr<g. 

Surrounding the urethra there is a fpongy body 
{imiiar to that which forms the body of the penis. 
Where this fpongy flieath of the urethra Ues in the pe- 
rineuni} betwixt the crura of the penis, it is enlarged^ 
with a round head, which is called the bulbous part ;— ' 
it is upon this, and on about an inch and an half of ' 
the lower part of the fpongy body, that the ejacula- 
tor feminis, pr accelerator urins afts ; and, as within 
this enlargement of the fpongy body which furrounds 
the urethra there is alfo a dilatation of the lube of 
the urethra itfelf, the ufe of the mufcle is evident. It 
contracts upon this finus of the urethra when diHended 
with the difcharge from the veficulce, the proftate 
gland, and ledicle. As an accelerator urinx, it can- 
not z&t but it expels the tad drop of urine, as a con- 
fequence of their detention in this more dilateable part 
of the urethra. 

The fpongy (heath of the urethra, as we have 
hinted, is enlarged into the claks, fo that the ac- 
tion of the accelerator mufcle affects the whole length 
of the fpongy body of the urethra and the gians by 
the compreffion of the blood in the bulb. 

There is a connexion betwixt the glans, fpongy 
tube of the urethra, and accelerator mufcle. The 
excitement of the glans gives the aftion to the accele- 
rator or ejaculator mufcle ; the a£lion of this mufcle 
M 4. coroprrlTes 
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compreflfes the bulb, and in confequence the whole 
fpongy body to the extremity of the glans is 
made tenfe, elongates, and contrads the diameter of 
the urethra, adapting it to the eniiflion of femen. Mr. 
Home, I obferve, fuppofes ^' that an adlion takes 
*' place in the membrane of the urethra during copu« 
*' lation, to reduce the fize of the canal, and fit it for 
•* throwing out the femen with the neceffary vclo* 
*' city :** but for this, there fcems no ground nor 
proof; and I imagine, the adlion of the accelerator, 
and the (late of diflention of the fpongy body, will be 
a good fubllitute to his conjedure. 

The obtufe point of the glans is fpread upon the 
extremities of the cavernous bodies of the penis, which 
yet have no communication with the glans. We ob- 
ferve a circular margin, the corona glandis, and be- 
hind this the cervix. About the corona and cer- 
vix there are many little glandular folicules *, which 
are no doubt for preferving the mobility of the pre* 
putium. 

The preputium is a loofe prolongation of the in^ 
teguments of the penis, which hangs over and de- 
fends the delicate and fenfible furface of the glans. Its 
inner furface is of courfe the continued furface of the 
common integuments, while it again is refleded over 
the glans. Upon the lower fide the preputium is tied . 
in a particular manner to the furface of the glans 
behind the orifice of the urethra. This connedion li' 
mits the motion of the preputimn, and is called fre- 

NUM PR£PUTII. 

^ CliUidul* odorif, of T]^on. See Morgagni. 

lb The 
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The whole integuments of the penis are of the fame 
cellular ftrufture with thofe of the reft of the body, and 
may be with equal facility infiated : they are particular- 
ly loofe and dillenfible, and unincumbered with fat. 

A third common integument of the penis it didin- 
guilhed, and is called the lunica nervofa. It is of a 
more firm elaftic Ugamentary fubClance. A ligament^ 
however, is notetaftic, and the lirmnefs here is mere- 
ly that of a greater degree ofcondenfation in the com- 
mon membrane. It is this membrane, which being 
attached to the os pubis, and fupporting the penis, 
forms the ligamentum eladicum fufpenforium. 
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Of THE URETHRA. 

The urethra is all that length of the caojil from the 
neck of the bladder to the extremity of the penis. It 
18 formed of the continuation of the inner and tiiird 
coat of the bladder, which laft forms a reticular mem* 
brane, uniting the inner membrane to the fpongjr 
body. It is, however, fupported through all its lengthy 
near the bladder, by paiiing through the proftate 
gland and fphinder fibres ; further forward than this^ 
vhere it pafles from the proftate to the beginning of 
the fpongy body of the urethra, it is tnvefted and fup- 
ported by firm cellular and ligamentous membranes; and 
in the length of the penis it is included in the fpongy 
body, which extends from the bulb to the clans. It 
cannot be defcribed as a cylindrical canal, for it a4* 
mits of very unequal diftention. It begins large gt the 
neck of the bladder, where, immerfed in the proftate 
gland, it forms a littlefinus; it is contracted again in 
a remarkable degree behind the bulb } it dilates into 
the SINUS of THE URETHRA Within the bulbous en- 
largement of the fpongy body; it is gradually diim« 
nifhed forward ; and it may be confidered as cyKndri* 
cal forward to the point of the glans, where it is much 
contrafted *, and where we often find calculi detained, 
which have paffed the whole length of the canal. 

The canal of the urethra is bedewed with mucus. 
The fources of this mucus are here particularly appa- 
rent; for, befides the general furface, there are large 

• Hriller Com. lib. xxvii. fcft. i. § xxx. Mr. Home's 

Stri<flurcs. 

* lacunsc 
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lacuDK feen ; into which the mucus is fecret^dy and 
from which, as from receptacles, it is prefled as the 
urine flows. The inner membrane of the urethra ift 
very delicate, and, when torn by the catheter, or by 
violent chordee, or* opened by the cauflic, bleeds 
prcrfufely. 

The internal membranes of the bladder and urethra 
are particularly fenfible ; drawing after them, whea 
excited, not only the aAion of all the mufcles in the 
lower part of Ae pelvis, but having fympathies in a 
particular manner with the tefticle, ftomach, and 
1>oweIs, and with the whole fyftem. The more curi- 
ous and important eSeft of the injury of the urethra 
is the parozyfm of fever which it induces. Obferving 
the regular occurrence of an intermitting fever in cafes 
of fiftula in the perineum, we fhould imagine it to be 
the eflfed of the extravafation of (he urine in the cel- 
lular membrane, and the eScGt of general irritation ; 
until it is obferved that the iimpfe ftri^re produces 
that eflfed, and that a touch of the cauftic brings on a 
violent paroxyfm* 

When the reticular membrane is inflamed, of couriii 
it lofes its elafticity, and gives pain in ere&ion* 
Sometimes the inflammation, being continued to the 
Ipongy body furrounding the urethra, makes it un- 
equal in its capacity of diftcntion to the cavernous 
bodies of the penis, and fometimes their cells are united 
by adheiion in the word cafes of chordee. 

I cannot imagine with fome, that the urethra is 
mufcular ; />y?, becaufe I fee no end it could ferve 
in the oeconomy ; fecondly^ becaufe there is no proof 
in fupport of the opinion^ thirdly^ becaufe it is fur- 
rounded 



174 



STRUCTURE OF THS PENIS. 



founded with (Irong Bbres and a fpoogy body, which 
conjointly feem calculated for every purpofe of the 
ceconcHny, and likely to account for every fymptom 
which might be mif^aken for fpaTmodic a^on in the 
canal iifelf. The idea of mufcularity is derived from 
the fymptoms of ftri^ure and iiritability of the canaL 
I fhall therefore, in the firft place, Ibew bow I con- 
ceive flridure is produced. 

The urethra is very elaflic; not only allowing a very 
large bougie to be paCed, and clofing upon a thread, 
but it Rill more remarkably admits of elongation than 
of diilention in the width of the canaL It is fur- 
rounded, as we have feen, with a fpongy body and the 
cellular coat which is betwixt the delicate lining mem- 
brane of the urethra, and the fpongy body partakes 
of the ftru^ure of both, and is very eladic. But 
when an inflammation attacks the canal, this cellular 
membrane is its principal feat. The point affeded 
lofes its elafticity ; no longer (Iretches with the penJt 
and urethra, but confolidates, and throws the umer 
membrane into a fold in a di- 
rection acrofs the canal. Thui 
the membrane at A has con- 
traded and condenfed in 
confcquence of infiammation, 
or rather, when contra£ted,by 
the fbrinking of the urethra 
in length and its fpongy body 
has formed an adhefion, and, 
in cuafequeticc s>i inflamma- 
tion, has loH its elalUcity and 
no longer dilates iu the pro* 

pordoa 
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portion of the reft of the canal. The confequ^nce of 
this is» that the point of the inner membrane B makes 
a projeding ring round the urethra. To fuppofe this 
ftriflure to have been formed by the mufcular con- 
tradlion in the diameter of the canal *, would be to 
allow the partial aftion of one or two fibres ; (for the 
ftri&ure is like that which would be produced by the 
tying of a pack-thread round the canal, being a nar« 
row circular ridge ;) which is very unlikely. Some- 
times, however, the ftridure is only on one fide of 
the canal, which, allowing it to be formed as I have 
here fuppofed, is very likely to happen : but in confe- 
quence of the mufcular adlion, cannot eafily be fup- 
pofed to take place, (ince the drawing of the mufcular 
fibres would equally affe£l the whole circle. 

As to the efle£b of heat and cold on an obftruAion, 
it may be explained (imply, without the fuppoHtioa 
of mufcular contraction : for as we know that the 
penis, fpongy bodies, and of courfe the whole canal, 
relax and elongate in warmth, as they are ibrunk up 
and contrafted in cold, like the (kin of the body in 
generalf without implying mufcular contra ftion : fo 
Wje (ee bow this ftate would aSect a (Iridture ; — that, 
i^hen .the penis and the urethra was (hrunk, the eSeOt 
of ibe ftri£ture would be increafed, and the patient 
conid pafs his urine only when the parts were relaxed, 
by fitting in a warm room, or by the ufe of the 
bath, 

• " A ftri£lare/' fays Mr. Home, *' whether in the rpafmo- 
** die or permanent date, is a contradlion of the tranfverfe fibres 
^' of (he membrane which forms the canal*" 

But 
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But when furgeons fpeak of fpafms of the urethn^ 
they feem to forget the adion of thefurroundingmufclei. 
Thus acrid and flimulating urine, or an irritable ftate 
of the urethra, will be followed by a fmall ftream 
of urine: or perhaps a temporary obftru£tion is the 
confequence ; but why (hould we fuppofe that the 
inembrane of the urethra, which has no appearance 
of mufcularity, caufes this effect, when it is probably 
produced by the fphin£ler mufcle, the fibres which 
furround the membraneous part of the- urethra, the 
levator ani, and, above all, by the accelerator urinap, 
a mufcular (heath of fibres furrounding three or four 
inches of the canal. Round the membraneous part of 
the urethra, and behind the bulb, there is much inter* 
lacing of mufcular fibres } and the levator ani, fplitting, 
embraces it. Round the finus of the urethra and th^ 
bulb which covers it, is the accelerator urinsB, more 
properly the ejaculator femipis : and as the ejaculatdr 
feminis contrads upon the finus, it drives onward die 
femen along the urethra, fmce the feminal flui4s do not 
pafs backward into the bladder, unlefii when the ac- 
tion of the parts is much difordered ; there muft' be a 
contraction round the urethra behind the bulb daring 
the a£tion of the ejaculator. The feafibility pf the 
glans holds a controul over the aflion of thefe muf*^ 
clcs ; and the difeafe of the bladder and of thefe part^ 
affeCts the glans. There is, in fhort, a complicated 
apparatus here, and we cannot wonder, that the 
mod frequent feat of difeafe is juft at the beginning of 
the finus of the urethra, where the joiufcular aQion 
is ilronger, and the canal narrowed. At this place 
is the driclure of the urethra mod commpn, and here 

6 if 
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if fpafm 9n^ niufcul^r adioD ihould britig it on, if 
fpafmodic a£kion (hould prevail during the permanent 
firiflure, or bliftering bring on 9 ftrangury, (feeing 
that this point is fo furrounded with mufcular fibrei 
deftined to a particular adion,) we muft Bot take thefe 
fymptoms as indicating a mufcularity in the^ whole 
tra$ of the urethra. I beiievjs it is found, that ftric** 
ture is mod frequent juft behind the bulb of the 
urethra; where I have alleged, the mufcularity is 
greateft ; and alfo about the diftance from the extre- 
mity of the urethra which anfwer^ to the termination 
of t^e ejaculatcr mufcle. 



SECTION TI. 

OF THE TESTES. 

Yhe testicle might be confidered as more na- 
Curally connected with the abdominal vifcera, than 
with thofe of the pelvis, as its original feat is on 
the loins amongft the abdominal vifcera, and as it re- 
ccives its coats from the peritoneum, and its veflels 
from the abdominal veffels. 

The teftes are two glandular bodies which fecrete 
the femen : they receive their veflels from the aorta 
and cava, or the emulgent veflels; their excretory 
4ud runs up into the* belly, and it terminates in the 
urethra near the neck of the bladder. 

The scrotum, in which the tedicles are lodged, 
18 a continuation of the common integuments; its cel- 
lular membrane is particularly lax and free from fat, 
and analarca extremely apt to fall down into it, fo 

as 
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as rometimes to diftend the fcrotum to a tranfpareat 
bag of enormous fize ; and not unfrequeotly it has 
been blown up to counterfeit rupture an^ other 
difeafes. 

The cellular fubftance of the fcrotum is peculiar in 
its appearance, being red and fibrous. It has been 
confidered as a mufde, and called dartos : although 
this is denied by many. Its adion i^ to fupport Und 
brace the fcrotum ; and in bad health *, and in old 
age, it is fo much relaxed as to allow the tefticles to 
hang upon the chords. But befides the fimple corru- 
gation and relaxation, the fcrotum has a motion like 
the vermicular motion of the inteftines, from fide to 
fide, and alternately. Its contraction has a relation 
to the healthy fecretion of the gland within. 

Upon the furface of the fcrotum, diredly in the 
middle, there is a line pading from the lower part of 
the penis to the anus ; the hapha. This line marks 
a divifion in the fcroium, not fuperficial merely ; but 
a partition, or feptum, is formed, dividing the fcro- 
tum into two diftind cellular beds for the teflicles. 

Coats of the testicle. Befides the involving 
fcrotum, each tcflicle has two diftinft coats, the tuni- 
ca vaginalis and tunica albuginea. The tunica vagi- 
nalis covers the teflicle looic]y ; that is, without ad- 
hering to its general furface : but the albuginea is in 
clofe union with it, and is the immediate coat of the 
teflicle. The inner furface of the vaginal coat is per* 
fc^ly fmooth, and an exudacion is poured out from 

• Nurfcs particularly attend to the fiatc of the fcrotum in 
cHiiJicn. 

it. 
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It as from the peritonenm within the belly, the outer 
furface of the tunica albuginea is alfo fmooth and 
firm, and white, whence its name. But on its inner 
furface, like the periconeum, which covers the in- 
teiUne, and adheres to the mufcular coat, it adheres 
to the tubes of the tefticle itfelf. Thefe invefting 
coats are in fome refpefts diflimilar, yet in general 
much alike, being continuations of the fiaime mem« 
brane, and both prolongations of the peritoneum. 
The outer membrane, the tunica vaginalis, is a pro* 
te&ion to the tefticle, gliding eafily on the inner coat, 
and with the mobility of the cellular membrane of the 
dartos it preferves the tefticles from bruifes and 
ftrokes to which it would be expofed if it were more 
firmly attached* The inner tunic^ or albuginea, gives 
flrength and firmnefs to the fubftance of the tefticle. 
Betwixt thefe coats is the fluid colle£l:ed, which forms 
the hydrocele. They alfo contain the congenital her- 
nia ; but the common hernia is without both coats of 
the tefticle. To underftand the principles of anatomy 
of this part, we muft attend to the defcent of the tefti- 
cle, and to the manner in which thefe coats are 
formed. 

OF THE DESCENT OF THE TESTICLE. 

In the foetus, fome months before birth, the tefti- 
cles are lodged in the belly, and are in every refpeft 
like the abdominal vifcera. They are feated on the 
fore part of the pfo » mufcles, by the fide of the rec- 
tum. They are of courfe covered and invefted by 
the peritoneum; for, as we have explained how the 

Vol. IV. N folld 
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folid vifcera and the incdlines 'are bebiii<l the perf- 
(oneum, fa it will be imderftood how the tefttdei ly- 
ing on the loms are behind the peritoneont : that is to 
fay, the glandular fubftance of the tefticle i> tnvefted 
by a fingle coat, and that coat is the peritonenn, 
whtch,after covering the body of the tefticle, iiTefle6«d 
upon the loins i as the coats of the tirer, for esampte, 
are to be traced from its furface to the diaphragm : 
HO words, however, can well explain this fobje£t, and 
it will be better underftood by fe^Uons and phas. 
Brjl Plan of the Tejlide. 




"We fce that the body of the tefticle A is feated on 

uie icics, that it is attached by ve0elsy and invtfted 
♦ by 
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by the peritoneum. This furrounding of the body of 
the tefticle by the peritoneum forms that coat which 
i< in union with itw fubftance, and which defcends 
with it into the fcrotum, and forms the tunica al« 
buginea. 

The figure and prefenting furfaces of the tefticlet 
"while within the belly, are the fame which we find 
after it has defcended into the fcrotum. It (lands 
cdge-tvays forward, and the epididimis lies along the 
outfide of the pofterior edge of the teftes. We fes 
that it is attached, by ihe peritoneum being refle£led 
oflf from its back part, and we can trace the perito* 
neum upwards over the kidney G, and downward 
over the redum F, and bladder of urine E. 

yfft msLj siUb bbferve a procefs of the peritoneum 
ivhich has palTed trough the abdominal ring, and 
which in this plan is marked t). Now it may eafily 
be undetltood that the tefticle A^ gradually (hiftlng 
its place from its connections in the loins, drop^ 
down into this (heath D. It will alfo be eaflly under- 
ftood how the tefticle covered with its firft coat B^ 
(viik«vthe tunica albuginea,) when it has fallen into 
I), is invefted by this fac of the peritoneum, and that 
this laft covering will come to be the tunica vaginalis* 
The tunica vaginalis is fo called becaufeit covers th^ 
tefticle like a (heath; that is, it does not univerfally 
adhere to the furfaee of the albuginea, as that coat 
does to the body of the tefticle. 

U^del-ftanding the nature of the peritoneum, w« 
luay learn inc meaning of this loofenefs or the outer 
eoatof ilie tefticle. By turning to the introduwlory 
feSion of the abdominal mardcs, we huJ, that the 

N 7i infidc 
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infide of the fac of the peritoneum is fmoolh, and 
fbrms no adhefion ; whilfl: the outer furface, being in 
contact with the fubftance of the feveral vifcera, has 
a conneftion with them by a comnion cellular mem- 
brane. Now» as the Infitlc of the peritoneum does 
not adhere, as the furfece of the peritoneum, (which 
ID this firft plan is towards C,) is fmooth, and has no 
tendency to unite with the furface of the vITcera j fo 
neither has the furface of the peritoneum at D, the 
tendency to unite with the peritoneum (or the furface 
of the albuglnea,) at B, when i[ defcends to meet it : 
confequently the coat of the inteftines may be repre- 
fented in this fecond plan, thus. 

S'-cond Plan of the Teflkk. 



:-'n.m -r hk rz-Mui: . 





In the firfl: plan, we had the fituation of the tefUcIe 
In the foetus reprefented. tn the fecond plan, m 

have 
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have the middle ftage of the defcent reprefented : and, 
in the third, we have the full defcent. In the fecond 
figure, A is the body of the tedicle, B is the iirft 
peritoneal covering .or tunica albuginea, which can 
be eafily traced, refleded off from the loins at C ; 
again, D is the portion of the peritoneum, which hav- 
ing defcended before the teflicle is prefently, when the 
tefticle has fully defcended, to become the fecond, or 
vaginal coat of the tellicle ; F is the continuation of 
the peritoneum upon the infide of the abdominal 
mufcltfs. 

In the third figure of this feries, we 6nd the teflicle A 
has defcended into the fcrotum ; that it has one coat 
covering it, which we recognize to be the fame with 
B, in the firft Bgure, and that the peritoneum in this 
third plate at B, can be traced to C, the peritoneum 
within the belly. 

Now fuppofrng this to be the Aatc of the teflicle 
immediately after it has defcended, we fee that there 
is ftill a communication betwixt the cavity of the tuni- 
ca vaginalis D, and the cavity of the peritoneum E. 
F 18 the kidney, covered by the peritoneum, and near- 
ly in the fituation in which the teflicle was before its 
defcent. 

Foarib Flan of the Teflicle. 
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From this fourth plan of the tefticle, we may learn 
the nature of the congenital hernia. It is a hernia 
produced by the inteftine flipping down, from the 
communication betwixt the general cavity of the peri- 
toneum, and the cavity of the tunica vaginah*s, or in 
confequence of an adhefion betwixt the tefticle and a 
portion of the gut, which of courfe caufes the gut to 
follow the tefticle, and prevents the communication 
betwixt the belly and the cavity of the tunica vaginalis 
from being ihut. Thus fig. 4. A, is the tefticle, as 
it is feen in plan 3d. B, the tunica albuginea ; C, 
the peritoneum within the belly ; D, the tunica vagi- 
nalis, which we can trace from C, and which is dif- 
tended and feparated from the fur face of the tefticle, 
(/. e. of the albuginea,) by a portion of the gut, which 
has defcended through the ring : F, the inteftines 
within the belly : G, the inteftine which has fallen into 
the tunica y%inalis, and is in contad with the tefticle; 
that is, in contact with the tunica vaginalis, which 
is in clofe . union with the gland, and is confidered 
as its furface. 

We have explained the change which takes place 
in the fituation of the tefticle, as it relates to the peri- 
toneum ; but how this change is brought about, it is 
very difEcuIt to undcrftand. It is not a fudden pulling 
down of the tefticle, but a very gradual procefs, con- 
tinuing for months ; it is not the efte^ of gravitation, 
for the foetus may be in every variety of pofture while " 
in the womb, and generally the head prefehts. It is 
not refpiration. Is it then the eftefl of the aflion of the 
cremafter mufcle ? or muft we refer it to a law fuch fts 

' that 
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tbst which ' controuls and dire&s the growth of 
parts? 

When the parts in a fcetus before the deTosot of 
the tefticle are diflfeded, there is found a ligamentoast 
or cellular cord, mingled . with the fibres of the cre«* 
matter mufcle, and which takes its origin from the groin, 
is refleAed into the abdominal ring, and (Iretches up to 
the body of the tefticle. This body is called ligament 
or gtfbeniacuitim, and to the agency of this bundle 
of fibres, is the defcent of the tedicle attributed. 
There are, however, objedions to this. If we rappofe 
that the cremafter mufcte, by its exertion, brings down 
the tefticle to the ring. How does it pafs the ring ? 
for furely we cannot fuppofe that this roufde, which 
takes its origin from the internal oblique mufcle, con* 
feiquently within, can contrad, not only fo as to bring 
the tefticle to the very point of its origin, but to pro- 
trude it paft that pomt, and through the tendon of the 
external oblique mufcle. Again, animals have the 
cremafter mufcle, whofe tefticles never defcend out of 
the belly; — again, the veftels of the cord, before the 
tefticle has fully defcended, (how no marks of being 
<iragged down, for they are elegantly tortuous. 

As the tefticle paflfes very flowly from the loins to 

the ring ; fo, after it has efcaped from the belly, it paflfes 

flowly from the ring to the bottom of the fcroniin. It 

commonly remains fome time by the fide of the penis, 

and only by degrees defcends to the bottom pf thp 

faotum *• 

In 

• Mr. Hooter has fhcwn, tliaft the detention of tli« teflidc m 
Uh belly is in confcqucnce of fome defect and waac of a«ftian in 

N4 ^ 
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In this change the tefticles do not fall loofe into 
the elongation of the peritoneum like a piece of gut 
or omentum in a rupture ;*— >but, carrying the perito* 
neum with them, they continue to adhere to the parts 
behind them, as they did to the pfoas mufcle while in 
the loins : a point of importance to be recoUe&ed by 
the young furgeon. 

The communication betwixt the belly and the iac of 
the vaginalis is very foon obliterated by the adhefion 
of the upper part, and then the whole extent of the 
paflage (viz. from £ to D, in plan 3.d of this ferieSi) 
it (hut. When this procefs is prevented in the firft 
inftance, when nature is baulked in the humour of do« 
ing her work, as Mr. Hunter obferves, (he can not 
fo eafily do it afterwards. 

It has alfo occurred that, this communication re* 
maining after birth, a hydrocele has been' produced 
by the diftention of the tunica vaginalis, by fluids de- 
fcending from the belly. The charafter of fuch a tu- 
mour will be, that the fluid will be eaiily forced into 
the belly. It may, however, be miftaken.for aeon- 
genital hernia *• 

It will already be underftood, that in the common 
hernia of the groin or fcrotum, the gut does not pafs 
by the communication from the belly into the vaginal 



the tefllcle, and that thofe who have the tefticle remaining in 
the belly have it imperfeft or fmall. This is contrary to an oJd 
authority :— The tefticles are fcated eztemallyy *' for chaftity's 
** fake, for fuch live-wIghts as have their Clones bid within 
«* their body, are very lecherous, do often couple, and get 
•* many young ones.'* 

* Such is the remark of Mr. Hunt^« 

6 Ai 
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coit; that Tuch communication no longer exids, and 
that when there is a rupture from preternatural wldc- 
nefs of the abdominal ring, or in coiifi:quence of a 
great violence, a new portion of the peritoneum dc^ 
fcends with the gut before the cord of the teflicle. 

Bfti Plan o^theTeftkk. 



This 5th plan will now illulh-ate the relation of the 
tefticle to the herniary fac in the common fcrolal her- 
nia. A, the fcrotum : B, the lefticlc ; which will be 
eafily underftood to preferve its attachment to the back 
part of the fcrotum; C, the tunica vaginalis, which 
here inverts the lellicle, but which is not now (In the 
adult or perfeft flate of the coats of the tefticle), as is 
feen io plan 3d, open from D to E, but forms a (hort 
lac fiJrrounding the tunica albuginea : D, the cellular 
membrane of the cord of veflels pafling down to the 
tefticle. And now there are no remains of the tube of 
commuuica- 
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communicatidn betwixt the belly and vaginal cavity i 
it is obliterated and reiblved into* this cellular mem- 
brane. 

We fee then, that in this plan the tefticle and its 
coats, and the fpermatic cord, are in their natural 
iituation, and that the herniary fac has delcended be- 
fore them. £, is the ring of the external oblique 
mufcle of the abdomen, through which not only the 
tefticle, with its coats and vellcls, has defcended, but 
alfo the hernia : F, the herniary fac, whidi tawfains a 
portion of the gut ; it is formed of the yAnilirinun^ 
fallen down from the belly, but it is quite WBSkiS^bauk 
the fac of the tunica vaginalis C WMKt jUl tew 
procefs of the abdominal peritoneum jba$ defeeadodj^ it 
has contracted adhefions, and cannot now 1m itpbced^ 

In thus explaining tbele important prmdples of ana- 
tomy, and which the anatomical (Indent will find won* 
derfully to facilitate the more minute ft udy 'of furgical 
anatomy, ic only remains to (how the nature of the 
hydrocele. 

The hydrocele Is a collection of water within the fac 
of the tunica vaginalis ; that is, betwix'i the'tunica va- 
ginalis and tunica albuginea. For, as we have feen, 
that the fame furface ot the vaginal coat is contiguous 
to the furface of the tefticle (viz, the albuginea,) with 
that of the peritoneum^ which is contiguous to the 
vifcera of the belly ; and as ic has the fame exudation, 
fo it has the fame difcafe, viz. a colledion of water, 
from the abforption being difproportionare to the exu- 
dation. When the tunica vaginalis is diflended with 
the water of a hydrocele, the teflicle is towards the 
back part of t!ic fcrotum ; it can be felt there ; and 

when 
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when the fcroium is placed betwixt the candle and the 
eye, we fee the iranfparcnt fac on the fore-part of the 
tumor, the opaque mafs of the tcflicle behind ; gene- 
rally the didended vaginal coat ftretches up before the 
cord conically. Thus, 

Sixt/j Plan of the Tejiuts. 



A, the penis ; it is generally corrugated thus, in 
confequencii of the difleniion of the fcroiutn in fcroial 
hcinia and hydrocele: B, the fcrotum : C, the tefticie, 
covered only by the tunica albuginea: D, the cellular 
membrane of ihe curd: E, the tunica vaginalis, diC- 
tended with the water of the hydrocele, and confe- 
quently feparatad from the furface of the tefiicle: F, 
that pait of ihc fac of the vaginaj coat, which often ex- 
tendi 



} 
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convoluted^ and fdrni a mafs of veflek, which has beeil 
called the corpus pyramidale ^. . 

The nerves of the tefticle, like the blood-reffdf, 
come from the loins, and s^re continued down upon 
the vefiels in the fpermatic plexus. This ftill farther 
allies the tefticle to the abdominal vifcera, gi^iog them 
much of ^the fame fympathies. The ftomachi .intef* 
tines, and tedicle, fympathife readily with each otber* 
As we find the tunica a&ogii)ea«qf the tefticle to be 
very firm, denfe, and unelaftic, the great pam ia in- 
flammation of the tefticle has naturally been attributed 
to the refiftance made by this coat to the fwelling of 
the fubftance of the tefticle, but much muft be afcribed 
to the natural feniibility of the part, independently of 
fwelling and tenfion ; for in the very moment *of a 
blow, a perfon faints and falls down from exquifitepain* 

The lymphatics of the tefticle are numerous, and 
eafily demonftrated by blowing up the cellular ftruc- 
ture of the body of the tefticle ; and we fhall by-and- 
by find, that this has been the ground of difpute be- 
tween phyfiologifts ; and the proofs of fome import-i 
ant points in the doctrine of abfbrptlon have been 
drawn from the injedion df the lymphatics of the 
tefticle and cord. 

* Corpus varicoAini,— Corpat Pampintforme ; CJcn de Se- 
mine- Alias paraQacam varicoTam, Ha]l.--«>As the old phj- 
iiologifb fkvr and observed chis wonderful tortuofitv, and the 
tendriJ*like form of the fpermatic arterji cbey thought that as 
there muft be foroething peculiar iu this ftni6iire» the blood was 
here begun to be changed into fcmen> aa<{ tbfrefore they called 
them the vafa prcpariinila. 

Trtt 
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The cremaster mueclb, as we have feeninthe 
firft volume, lakes hs origin from the interna! oblique 
mufcle of the abdomen, and, pafling down over the vef- 
fels of the cord, is expanded on the tunica vaginalis: 
its ufe is to fufpend the tefticlc, and prevent it from 
dragging upon the veflels of the chord. 

By conditutional weaknefs, or the relaxation Jn- 
duced by warm climates, this mufcle becomes relaxed* 
and artificiat furpetifion becomes neceffary. Some- 
times this mufcle draws the tedicle fpafmodicaliy to (he 
groin ; yet I cannot allow that this is the mufcle which 
retraSs and corrugates the fcrotum, for the lefticle will 
be thus drawn up by the cremalter, without corruga- 
tion or contraftion of the fcrotum. In fome this would 
appear to be a voluntary mufcle ; it polTibly accelerates 
the motion of the femeoj or at leafl promotes its fecre- 
tion. 

Thus we 5nd the cord of the teflicle, as it is called* 
to confift of the arteries, veins, and nerves ; of the lym- 
phatics returning from the tefticle ; of the cellular tilfuo 
embracing and fupporting all thefe ve&Is ; and bWy, 
of the fibres of the cremafler mufcle. 

OF THE STRUCTURE OF THE TESTICLE. 

It is to De Graaff that we owe the knowledge of 
the ftrufture of the lefticIe; and indeed the merit of 
this great anatomifl has not been acknowledged with 
fuiGcient gratitude by modern anatomilts : but after 
the fervour of difputatlon has fubfided, rhe merit of 
iogenuity and of difcovery muff return to him to whom 
it is due. No one more highly values than I do the 
. improve- 
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improvemenu of anatomy by the Hunters and Monro : 
but I mud fay, that the (lru£lure of the teftide was 
demonftrated by De Graaff to his fellow anatomifts oi 
Montpeher, and his difcoveries publifhed in a manner 
fo perfed, as to leave us little to learn from more mo» 
dern authors. 

De Graaff, by exciting animals to venery, and tying 
the fpermatic cord, had the feminal veflels diftended. 
He did not depend upon injefUons; by maceration 
and diffefUon in this diftended ftate, he unravelled aU 
the intricacies of their tubes. More modem anato* 
mifts have proved the truth of his obfervations by in* 
jeftions of mercury, and have fucceeded in a variety id- 
ways of preparing the tefticle« 

TuBULi TESTIS.*— When the tunica albugmea teftit 
is lifted, the body of the teftide is found to confift of 
innumerable very delicate white tubes ; which, when 
difentanglcfd from the minute cellular membrane which 
connects them, and floated in water, exhibit a moft 
aftonifliing extent of convoluted veflels. By a clofer 
attention, however, to this ftruflure before it is thrown 
into confufion by pulling out the tubes, they appear to 
be regularly laid in partitions of the cellular membrane. 
Thefe fepimenta are very regular in fome animals, and 
while they feparate the feminal tubes, they fupport 
and convey the blood-veflels to the fecretion of the 
femen. Dr. Monro has denied the formal , divifions 
which De Graaff had engraved, but acknowledges 
them lefs regular^ lefs eafily found, and not (6 
limited in their number ; nor does he find them to 
prevent all communicatioa betwixt the tubes of the 
teftide. 

Thefe 
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Thefc feminiferous tubes of Haller, or tubiiU teftis 
:>( MonrOj running in mefhes, 15 or 20 in number, ter« 
tninate on the back of the tefticle. Each of thefe 
tubes feems to be cylindrical, or of one diameter 
throughout their whole extent : we fee no communis- 
cation betwixt them ; no branches given out or going 
into them ; no beginning for the whole, nor for any one 
of them. Though we cannot prove it, yet there feemt 
to be only one tube wonderfully convoluted and folded 
up in each fubdivifion of the tedicle. 

Rete testis. — When the tubuli come out from 
the body of the tefticle, they run along the back of it, 
and communicate by inofculations with each other, fo 
as to form a net-work of vcflels, from which appear- 
ance Haller named them rete tedis. 

Here it often happens that the mercury (tops, when 
it has been injeded backward from the vas deferens s 
and it is this part which has been better defciibed and 
drawn, in confequence of mercurial injeflions, than ic 
was by DerGraafF; for he, as we have faid, faw this part 
only filled with femen. 

Connefled with the rete teftis is the corpus high* 
MORiANUM. — Where the lints of the membranous 
fepta, and cellular membrane of the tefticle, meet oa 
the back of the tefticle, and under the epididimis, they 
£orm a white line. This white line running along the 
tefticle, was fuppofed by Highmore to be a hollow 
tube ; it was compared with the falivary duct ; it was 
thought to be a cavity leading from the body of the 
tefticle to the head of the epididimis, and to form the 
communication by which the femen flowed from tf^e 
tefticle. De Graafi* ftrft refuted this notion^ and ihewed 

Vox-. IV. O that 
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that it was not by this one great daStf but bj thefif 
fmaller tubes forming what has been now called the 
rete teftis, that the femen came from the tedide : ftill 
it had continued a queflion, whether this white Ime 
was really folxdy or a tube ; and upon fiuthful eit- 
amination of the point it appears, that this is exprefsly 
as it was explained by De GraaflT, viz. that it is a mere 

■ 

colle^ion of the membranes of the body of the tefticle, 
forming a linea alba ; and as the fepta are more di« 
ftinguifhable in fome animals, fo is the corpus high- 
morianum *. 

V.ASA EFFERENTiA. — The tubes runiiing on the back 
of the teftxcle, and forming the rete teftis, we have ttn« 
derftood to arife from the tubuli teftis ; now it is the 
continuation of the rete teftis which is called vafa eSer- 
entia* The vafa efferentia are very delicate ye0eli 
which run out from the head of the tefticle, fingle at 
firft, but they are foon convoluted, and by thefe con* 
volutions they are formed into an equal number of 
vafcplar cones, which conftitute the head or llrger part 
of the epididimis. Thefe vafa efferentia and vafcular 
cones are connected by a very delicate cellular mem- 
brane ; and it is a piece of very nice diflfeftion to diC- 
play them after they are injefted with mercury. 

Epididimis. — The vafa efferentia, after forming thin 
conical convolutions, unite and form larger tubes; 
thefe again uniting, form one large excretory dud, the 
vas deferens : but this veffel being convoluted f a 
wonderful degree, forms a body, which, being as it 

* This bodj called a mere JtrmamaOum or binding, Winflow| 
the audeus teRU. 

% were. 
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were, placed upon the teftkle, has been called efudi- 
dimis* 



f^a^lanoftbeTeJiicle. 

7*eUn yAfJt^ielr. fi. M/J- 




In tbn reprefentation of the difTeded teflicle} A is 
' the.body of the tefticle divefted of its coats; B, the 
~ fubiolt tedis * ; CC, the rete teftis ; D, the vafa efFer^ 
entia ; £, the vafcular cones \ F, the epididimis form- 
ed of the convolutions of the vas deferens; lailly, G 
is the vas deferens. 

In the fubftance of the teflicle there are no glands 
nor folicules ; the arteries minutely ramify amongft the 
feminal tubes, and, there is rcafon to believe, fecrete the 
femen into them. The feminal veffeU in the fubftance 
of the tedicle, or tubuli teftis, run together upon the 
furface of the tedicle, and form the rete teilts. From 
the rete teftis are continued the vafcular cones : thefe 

• Where the tobnli arc emergrag to form the reU Tafculofum, 
they are called the vafa rt8t. 

O 3 convolute. 
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convolute, and running together form the epididimis ; 
from which the tube is continued under the name of 
the vas deferens. It paflTes up thsj:hord ; enters by 
the ring into the abdomen ; and then pailing down 
into the pelvis, terminates in the veficulae feminales, in 
a manner prefently to be explained. It is not likely 
that the vis a tergo, the power of the arteries, pufhes the 
femen through all this length of tube, of which the epi- 
didimis itlelf is reckoned to be feveral feet in length, if 
the various convolutions were undone. Such, an ac- 
tion on the tefticle as that of the dartos or cremafter 
mufcle, could give only a general (limulus^ but could 
not force on the fcmen in tubes which take fo a great a 
variety of dircdions. We are therefore left to the fup- 
pofition, that thefe tubes themfelves have a power of 
accelsrating the fluids through them. 

Of the lymphatics of the tellicle we (hall afterwards 
treat ; it is, however, necelTary here to remark, that 
Prochaflca found in his injeolions a difiiculty in making 
the mercury pafs the rete leilis into thetelticle. Ob- 
fcrvlng at the fame time in his preparations, and in the 
druwini^s of all authors, an appearance of irregularities 
in thi^ part like the valvuLr ftrudurecf lymphatics, he 
has been Ud to fuppi^fe that there is a provifion here for 
preventing th* femen from being forced backward into 
the tellicle bv the aftion of the cremafter mufwle; he 
Cv^nccivcs t^at when the crenntler mufcle dravrs up the 
tollicU' to the ;rroin, ic mav accelerate the fcmen in the 
cpIJuliuus, whilll thii valvular Uruclure prevents the 
uv,uii;iiaiivMi upor* tl;>? deiicure v^iiels of tlie fubftancc 
vu ihc ttllicU*. 

The 
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The annexed plate reprefentis the appearance which 
I have found; in my preparations. A, the vas defe- 
rens by which the mercury was ihjefted ; B, the cpi- 
didimis ; C, veflfels running up the chord from the 
great head of the epididimis. 

There is a duft which fometimes arifes from the epi- 
didimis, and which has been found to terminate 
abruptly in a blind end — of this, Mr. Hunter fpeaks 
in the annexed note *. 

OF THE TESTICLE IN GENERAL. 

The tefticle is of an oval form, and of the fize of a 
pigeon's egg: it is a little flattened on the fides: it 

• *' By a Aipcmumerary vas deferens, I mean a fmall duft, 
which fometimes arifes from the epiiUdimis, and pades up the 
fpcrmitic chord along with the vas deferens, and commoni/ 
terminates in a blind etid, near to which it is fometimes a littJe 
enlarged. I never found this dudt go on to the urethra, but ia 
ibme inftancesy have {ccn it accompany the vas deferens as far as 
the brim of the pelvis. There is no abfolute proof that it is a 
fupernumerary vas defe*'ens ; but as we find the du(fls of glands 
in general very fubjedl to fin^nlarities, and that there are frc- 
qucutly fupcnmmerary du<fts, there being often two ureters to 
one kidney, fometimes diftin^^l from beginning to end, at other 
times both arifing from one pelvis; the.'e du<fls, arifing from 
the epididimis, I am inclined 10 believe from analogy, are of a 
nature finiilar to^ the double ureters. They refeiiible the vas 
deferens, as being continuations of fome of the tubes of the cpi • 
didimis* are convoluted where they come off from it, and after- 
wards become a ftrcight canal pafliug along with it for fomc 
way, when they are commonly obliterated. 

•* The idea of their being for the purpofe of returning the fuper- 
fluousfemca to the circulation i.** certainly erroneous, from their 
being fo feldom met with, and fo very fcldom continued furthei 
than the brim of the pelvis." 

O 3 ^angi 
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haogs in the fcrotum by the fpermatic chord; oba 
end of the ovat, forward and high ; fee plan 8th B ; 
while the other is backwards, and drops lower, C. 
The fpermatic chord confifts of the artery which brings 
blood ; of the veins which return it ; of the vas d^ 
ferens, which carries the kmat to the veficalas femi- 
nales at the neck of the bladder ; of lymphatics, which 
are eifential to the ftrudure of every part This 
chord of veflcls comes down from the belly, aitl 
pafles by the ring of the abdominal mufcles t it is about 
four inches in length, and is fixed into the upper and 
fore part of the body of the tefticle. 

The body of the tedicle is eafily didinguiOied, ^n4 
is the place where the fecretion is performed. It is 
ftriftly the body of the gland, while the part above it 
is only the du^ by which its fluid is difeharged. 

The ancients called the tefticle dydimi, gemini, 
twins ; they, therefore, called that part which is laid on 
the back of the tefticle epididimis, as added to it. To 
the furgeon, it is elfeniially neceffary to attend to the 
relation of the parts of the tefticle as felt through the 
fcrotum. 

Eighth Flan of the TeftUU. 
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In this 8th plan, fig. i. we fee the teClicle as iit 
its natural fituation, covered with its membranes, and 
appearing like one body ; while, in the fecond figure, 
it being reprefented freed from its outer coat,j we fee 
the epididimis as laid upon the tedicle, and confifting 
of the convoluted tube. Firft, we obferve A, the body 
of the tefticle ; B, the beginning of the epididimis, or 
the large head of the epididimis *• Then we fee it 
laid alongft the back of the tefticle, and obferve C to 
be the fmall head of the epididimis f, where the tube 
is reflefled to reafcend upon the tedicle, and to form 
D, the vas deferens. 

Now, we have to obferve, that the point C, fig. 2. 
or fmall head of the epididimis, hangs over the tedi- 
cle, and points backwards to the perineum, and can 
be felt through the whole coats ; and that the body of 
the tefticle A, is towards us when we examine a pa- 
tient — ^Further, as the letters in figure i and 2. refer 
to the fame points, we have only to notice the fainter 
indication of the parts in fig. 1. it being invefted with 
the coats ; and to obferve the general relation of the 
tefticle to the fcrotum and penis. 

There is one other circumltance to be ©bferved, 
viz. that the epididimis is always laid on the outer 
fide of the infertion of the chord into the tefticle ; 
from which we diftinguifli, with eafe, in a preparation^ 
to which fide the tefticle belongs. Thus, in the an* 

* Globus major f or head. 

f Globus minor canda. This part wc often diftingufh retain- 
ing its hardnefs after the fubfiding of the general fwelling of 
hemea femoralis. From this point we can trace all the connec- 
tions of the other parts. 

nexed 
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nexed plans, the tefticle of the left (ide is reprerented^ 
ixrhich we know from the points c, being directed 
backward, while the epididimis is laid along the left 
fide of the infertion of the chord. 



OF THE VESICULi£ iEMlNALES. 

Behind the proftate gland, and attached to the 
lowed part of the urinary bladder, lie two foft bodies, 
which are the veficulae feminales. They appear like 
/imple bags when feen from without, but diflfeflions 
fhow them to confift of a cellular (Iruflure; each of 
thefe bodies is about three fingers-breadth in length ; 
their backmofl point is large and round, and, at the 
fame time, that they diverge from each other, their 
narrow points unite, or are contiguous to each other 
forwards, and enter at the back part of the bafe of the 
proftate gland. 

As we have feen, the peritoneum does not defcend 
far enough betwixt the bladder and reftum to co- 
ver or invert thefe veficulsej they are therefore involved 
in the cellular texture, and covered with flrong 
fibres, befides being fubje£l to the compreflion of 
the levator ani mufcle. When the veficulse are cut 
into, and efpecially when they are diftended, dried, 
and cut, they prefent a cellular appearance; but if 
they are carefully difle£led, they prefent the appear- 
ance of a fmall blind intefline convoluted. 

This cellular appearance is given by the duplication 
of their inner membrane, together with the diftortions 
and curves of the canal. Their outer furface is co* 

5 vered 
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vered with a fine membrane, which, like a frenum, con- 
nt&$ thefe cellular convolutions. 

Thefe are copioufly fupplied with arteries; their 
furface i^ covered with veins and lymphatics when 
thefe veflfels are minutely injeded, and their coat is 
thick and fpongy. Heifter, Winflow, and others, 
have defcribed fmall glands as feated in their fmuofi- 
ties; but thefe are confidently denied, and in their 
place there is defcribed a pile or efflorefcence. l*here 
can be little hefitation in affirming, that thefe veficulae 
are themfelves glands, or, in other words, that the 
arteries fecrete into them a peculiar fluid. The fore- 
part of each of the veficula?, which we have faid (ink 
into the back part of the prodate gland, runs under 
the neck of the bladder, and opens by diftinfb mouths 
into the urethraj on the furface of the verumon- 
tanum. 

The conneftion of the vas deferens with the vefi- 
culae, is very particular, it does not open diredly into 
them, but opens with them into the urethra in fuch a 
way, that the femen from the tefticle can pafs into 
the veficulae^ though its dire£t courfe is into the 
urethra *. 

If air is blown into the vas deferens, the vcficulac 
will be diftended at the fame time that the air paffes 
into the urethra : the union of the extremities of the 
vas deferens and veficulas, forms a kind of feptum be- 
twixt them. 

The extremity of the vas deferens joins the duft 
of the veficuIflB where it is imbeded in the prollate 

• See explanation of pUte III. 

gland ; 
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gland ) the iinion of the vas deferens and duft of tfac 
veficulas is not attended with an enlargemoort of ihe 
du&, ; on the contrary, as the du^ pafies forward 
deep into the fubflance of the gland to arrive at thft 
urethra, it becomes remarkably narrower untfl h 
opens in a very fmall orifice in the yemmontanum^ 
as we fee reprief^nted in the third plate. The du£l 
(if we may fo call it^ of the veficulas paflfes a full 
inch forward into the gland 'before it terininates in 
the urethra* 

Tbefe veficuljs have been in general fuppofed to be 
receptacles for' the fern en ; but as this b an opinion 
depending on the conne£!:ion of thefe bags with the 
extremities of the vas deferens^ and as conxparative 
anatomy (hows many inftances of thefe vjeficulas 
being unconnected with the du6ts/ of the- teftiGle» 
there is much reafon to doubt whether they feally 
are merely refervoirs. They have alfvays appeared 
to me as ufeful in adding a fluid to the fecretion of 
the tefticle, which being poured together into the 
fmus of the urethra, give a diftention, exciting and 
giving effe^ to the contradion of the ejaculatcM' fe» 
minis : For unlefs there were a provifion of fluid 
fufHcient to diftend the fmus of the urethra?, the femen 
could not be thrown out from the urethra. This 
fuppofition is not oppofed by the k&s dated by Mr. 
Hunter, that in many animals the veficulae and vafa 
deferentia open by didin^Sl foramina into th^ urethra, 
becaufe in that cafe the fluids of thefe fecreting bags 
might be equally mingled with the femen in the 
fmus of the urethra, although they do not^ow from 
the fame tube. 

Verumon- 
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Verumontanum. — The verumontanum, or caput 
galinaginis, is an eminence on the lower part of the 
urethra, where it is furrounded by the proftate gland. 
As we obferve in the drawing, it is larger and 
round towards the bladder, and (Iretches with a nar- 
row neck forwards. On its fummit, the two ori« 
fices of the feminal veflels open ; and around it 
there are innumerable leiTer foramina and mucous 
folicules. 



PART THE THIRD. 



OF THE FEMALE PARTS OF GEifERATION. 



Vol. IV. 



THE ANATOMY OF THE PARTS IN THE FEMALE 

PELVIS, 



J. HERS is confiderable difEculty in prefenting fuch 
a Yiew of the anatomy of the parts of generation in 
woman^ as may bear a due relation to this general 
fyftem of anatomy, and, at the fame time, be intelli- 
gible and complete. The fubjeft is in itfelf extenfive 
and important, fufiicient to fill feveral volumes : it is 
much connefled with praflice ; and the phcvnomena 
and difeafes of the fyftem ferve greatly to illuflrate the 
AriGt anatomy of the parts. I cannot here be allowed 
to give to it its due importance, whilft yet it is a fub- 
je6b not eafily underdood from a fhort ab(lra6l. 

The parts of generation are divided into the exter* 
Bal, which are thofe without the pelvis ; and the inter* 
nal, or vifcera of the pelvis, and which lie within thQ 
bony circle of the pelvis. 
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- C HAP. I. 
THE EXTERNAL PARTS OF GENERATIOM. 

JL HE external parts cf generation are the mons ve- 
neris, labise, clitoris, nympha?, urethra, hymen, or 
carunculae myrtrforme§. Upon thefe fubjefts we have 
no want of books and information ; for accoucheurs 
of the old fchool dwelt upon the defp'iption with par- 
ticular accuracy. Thefe parts were within their ken, 
which we cannot fay of the vifcera of the pelvis : and^ 
t\ierefore, upon the former we (haU be more brief. 

In very young children thefe ejctern^l parts bear 2^ 
large proportion to the body, greater thin at any fub- 
fequent period t)efore the age of puberty. At puberty 
they are fuddenly and completely evolved, an4 acquire 
5\n increafe of fize ; while, from the age of two years 
to twelve or thirteen, there has been little increafe* 
Ifixm^diately before menfh-uation, commences the con- 
nexion which occafions, or accompanies that flux. 
It begins to efFeft the evolution of the uterine fyftcm, 
and to fit it for its peculiar funftion. The parts; 
become turgid and vafcular ; the fat is depofited in the 
furroundiiig cellular membrane. About the fortieth 
year, when th(f menfes difappear, this fullnefs of the 
piivate parts alfo ceafes, and the fat is reabforbcd. 

The MONS VENERIS is that prominence on the 
fymphyfis pubis, which conf^fts of the fkin raifed and| 
cufliioned up by the fat inclofed in the cellular mem- 

brane* 
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birane. There is of courfe a great variety in its fize. 
in early life it is fmall : it becomes, a« we have faid, 
more promihetit Stt the age of puberty ; in fat womea 
it 18 of ah enormous fize; and in feme warm climates 
a particular laxity prevails. From the hair on this 
part, marking the age of puberty, it is called pubis. 
As the lax texture admits of diftenfion with the fluid 
of anafarca, it is fometimes from this caufe very great- 
ly fwelled. 

The LABii*:. Thefe are often named alae, from a 
Dight refemblanc^ to wings, and they are alfo called 
externae, magnae, or majores, from their place, and 
from their fuperioiity in refpeft of fize over the 
nymphsB. The labiac feem to be the mons veneris 
continued downward, and laterally until meeting be- 
low, they form the vulva j at their lower aagle, by 
their union, they form the fourchette, or frenum la- 
biorum. The ft'ru6lure of the labia: is fimilar to that 
of the mons veneris ; fometimes one is larger than the 
other. 

The great fenfibility of the membrane which lines 
the infide of the labiae, requires fome defence, and 
therefore the uhole furface is amply fupplied with 
mucous folicules and glands. The labirr? are a protet:- 
tion to the other foft parts, fo neceflfary, that the cli- 
toris, .or nymphae, when they projedl beyond the:n, 
are fubjedl to violent inflammation. 

The parts here have either fuch folds, or are of fo 
lax a texture, as to permit a great degree of diflcn- 
lion during-the paflage of the child. But, as the labial 
have no miifcular power, and depend entirely 011 
their elafticity for reltoring them to their original fize, 
they commonly, after being very much dilated, remain 

1' 3 ia 
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in fome degree larger and more ]ax4 It Is differellf 
with mufcular parts, as the orificium externum, which, 
by the power of its fphinfler, is reftorcd after labour 
to. its original fize. In man, hernia defcends from 
the abdominal ring into the fcrotum ; but, in woman, 
when there is a rupture from the ring, (which is rare) 
it may fall into the labias, though, I believe, it will be 
fsldoni found to defcend thus far. 

The NYMPHiE are named labias vel alae minores^ 
or labiae internae, to diftinguifli them from the great 
labiac. They are like a miniature reprefentation of the 
great labia; they ar« covered with a very delicate mem- 
brane, and have great fcnfibility. They begin im- 
mediately under the glans clitoridis, and feem to 
be only an extenfion of its preputium, formed by 
a folding of the membrane. Their fize varies much. 
They commonly ftrctch downward, and backward 
to the middle of the orifice of the vagina ; fome-» 
times no further than to that of the orificium urethrar, 
and in a few inflances they extend even the length of 
the fourchette *. They are very vafcular, and have 
funievv'hat of a cellular ftrufture, and thus partake of 
a degree of turgidity, in confequence of irritation and 
%arcuh\r aftion. The mod niodeft of the ufes afcribed 
to ihem is, that of directing the ftream of urine. As 
they are obliterated dining the paflage of the child's 
head through the vulva, it is probable that they facili- 
tate the necefTarv dilatation. 

The nyinphae are, in theirnatural fituation, covered 
and completely proteded by the labile externa. When 
naturally large or increafed by difeafe, or in a very 

* Poih Riolin and Morgagni have obferved the parU without 

relaxed 
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Velaxed ftate, they are deprived of this covering : they 
|)rojcft from under the labiae, and are apt to become 
biflamed, and even to ulcerate. The original difeafe^ 
or tumor, is augmented, or they become perhaps hard 
and callous. In children they bear a very great pro- 
portion to the other parts, and are more confpicuous 
tod prominent than in the adult. Their difeafed en- 
largement fometimes requires to be extirpated, in 
which operation, as they are very vafcular, and as 
with their growth, their blood-veffels enlarge, confi- 
derable h^morrhagy may be expefted. A furgeoa 
oF this city, in extirpating a tumor of this kind from 
a young lady, thought his duty fulfilled when he had 
applied a piece of lint upon the furface after the opera- 
tion, fo that he even negleded to appoint an attendant. 
The hasmorrhagy returned, and continued fo profufc 
that before the furgeon arrived the lady had fainted. 

The CLITORIS is fimilar to the male penis. Like the 
penis, it conflfts of cells for receiving blood, and in a 
fimilar manner, it arifes from, or takes hold of the 
rami of the os pubis by two crura ;—thcfe unite at the 
fymphyfis pubis, to form the body of the clitoris, 
which is fufpended from the os pubis, like the penis, 
by a kind of ligament. The clitoris has alfo a kind of 
glans, over which the integuments make a fold like a 
preputium. In (hort, it has the. fame fenfibiiities, the 
fame power oferedion with the membrum virile; on- 
ly it has no urethra nor fpongy body, like that of the 
urethra of man. 

The (lories of the increafe of this inftrument^ even 
to its preeminence in fize over the male penis, are very 
idle, but there feems to be a peculiar predilection for 

P 4 them. 
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them. It IS not wonderful that a clitoris of fuch oiag- 
nitude (hould fugged the idea of a hermaphrodite, or 
perfon partaking equally of the diftinguifliing attribates 
of cither fex. 

OF THE URETHRA* 

The urethra of the female is fhort, ftreight, and 
wide J its length an inch and a half, or two inches ; 
its direftion nearly ftreight, or only (lightly bending 
under the os pubis ; and its diameter fach as will ad- 
init a catheter the fize of a writing quill. ITic confe- 
quences of thefe peculiarities are, that the catheter is 
eafily paffed when there is no very unufual obftrudion ; 
that women are not fo much expofed to the difeafe of 
ftone in the bladder as men, for though this is much 
owing to conftitutional peculiarities, yet it is ob- 
vious, that when a fmall (tone is formed, and pafles 
from the bladder, it is eafily difcharged ; and, laftly, 
that lithotomy is a very fimple c^eration in woman. 

The opening of the urethra is in a direft line under^ 
or behind the clitoris, and about an inch from it : It 
is in the middle of a flight prominence, and its^ vicini- 
ty rs plentifully fupplied with mucous glands, if the 
delation of the orifice to the clitoris be obferved, there 
is, in the natural itate of the parts, no difficulty in ilip- 
ing the point of the catheter, on the end of the middle 
finger, from the clitoris, imtil it is catched upon the 
lacuna-like orifice of the urethra ; but even in this part 
of the operation, I have experienced great embarafT* 
ment, from an irregular ulcerated or .cancerous furiace 
of the parts, by which all the ufual diftincUons were loft. 

From 
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From the length and fudden turns of the male ure- 
thra, from the double funftion it performs, and from 
its being embrated by the proftate gland, the obftruc- 
tions of the urine are more frequent, and the catheter 
lefs eafily pafled, than in woman. The catheter too 
requires to be of a very peculiar form. The fhort and 
wide urethra of woman requires only a fimple and aU 
moft ftreight tube : and although, accurately to adapt 
it to the courfe of the urethra, a confiderable curve 
might be given to it, yet that is not neceflary in com- 
moa cafes; and circumdances will occur to the accou- 
cheur which will preclude the poffibility of ufing fuch 
an inftrument. 

We (hall only mention here fuch cafes of obftruc- 
tion of urine as are in a particular manner illuftratcd 
by the anatomy and connexion • of the parts. Thefe 
, are tumors of the ovarium, tumors of the womb,, 
polypi, diftenfion of the vagina, difplacemcnt of the 
womb, as procedentia, prolapfus, retro verfio, &c. j.and 
laftly, the child's head in labour. 

The ovarium being enlarged, and falling down into 
the pelvis, either prefles upon ihe neck of the bladder, 
caufmgobftruclions, or prelTing and weighing on the 
fundus of the bladder, itoccafionsa (lillicidium urinse. 

Tumors of the womb, cfpecially of the neck or ori- 
fice, as It is in contaft with the urethra, very foon af- 
feOt this organ. Thus, I have feen a cancer of the 
orifice of the womb, by exciting inflammation in all 
the furrounding parts, and by maffing them together 
into a tumor filling the pelvis, occafion obftinate ob- 
ftruftion of urine. - 

Polypi attached to the orifice of the womb, and 
filling the vagina, produce the fame elFoft. In all fuch 

iz caies. 
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cafes, perhaps, the tumor may be puflied up, fo ai 
to permit the flow of urine, or the iatroduAioa.of 
the catheter. 

A cafe occurred to Mr. John Bell, in which the W- 
mor of the womb comprefTed the neck of the blad- 
der. A catheter was pafled, and gave inftant reHef4 
The midwife, after fome time came, and faid, that the 
catheter would not pafs. He found that be could pafs 
the catheter into the bladder, but no urine flowed i 
and it was difcovered, that the tumor increafing 
backward, came to prefs upon the ureters, fo as com- 
pletety to ob(lru£t them where they enter the bladder. 
The woman unavoidably died ; each kidney and ure> 
tCT was found to contain four or Bve ounces of urine. 

A flight Iketch of the parts in the female pelvis will, 
perhaps, better explain the connexions of the neck of 
the bladder than any defcription, and will certainly bet- 
ter illudraie the caufe of Tome kinds of obllrudion, par* 
ticularly that arifmg from the change in the pofture o£ 
the womb. 

Ftrji Plan of the female Pelvit. 
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A, the OS pubis cut through.— B, the fp'me and 
icrum alfo cut direftly down.— C, the urinary blad- 
der moderately difiended, and rifmg behind the pubb. 
— D, the urethra, very (horr, and taking a genile 
curve under the fymphyfis of the os pubis. — E, the 
fundus of the womb. — F, the os tinea:, or orifice of 
the womb. — G, the vagina.— H, the reftum. 

Prolapfus, or falling down of the womb, is frequent 
with (hofe who have born many children. By this 
flipping down of the body of the womb F, into the 
Tagina G. it preflc9 on the neck of the bladder, or 
nrethra. This is alfo apt to happen in the firft months 
of pregnancy, from a degree of diiEcuUy which ihe 
ivomb in its enlargement has in riiing above the brim 
of the pelvis. 

We may obferve alfo frora the place of the vagina G, 
that its difeafes, its fcirrhous hardening, its dillentlon 
by the meofes, will alfo comprefs the urethra and neck 
of the bladder. 

The retrovcrfion of the womb is the moll formid- 
able obftruflion to the urethra. It is produced by 
diflention of ihe bladder ading on the wonib in a par- 
ticular fituarioii, and is the caufc of fapprelTion of 
the urine. When the womb in the third or fourth 
month of geflation has increafed fo much as to pro- 
duce a degree ot compreffiun un the furrounding parts, 
and to rife above the brim, and Ihuot up into the ab- 
domen, a diftention of the bladder is apt to throw 
the fundus under the projeclion of the facrura. We 
have lo obferve the connexion betwixt the back and 
lower part of the vagina. By the diftention of the 
bladder, the vagina is firetched, and the orifice of the 

womb -' 
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womb is raifetl, which throws back the fundos of tfa^ 

womb, fo that this comes to be the fttuation of the parts. 

Second Plan of the Female Pelvis* 




A, the OS pubis ; B, the factum ; C, the bladder of 
urine much diflended, and rifmg above the pubis ; D* 
the connexion beiwixt the back partof ihebladderand 
the upper parrof the vagina, and throughwhichtherifing 
of this part of the bladder (in confequence of its diften- 
tion) has drawn up the orifice of the womb, and 
thrown back the ibndus. E, the orifice of the womb, 
which lieing raifed and turned up, no longer prefents 
fo as to be felt by the finger in the vagina. It will be 
obferved alfu, that the womb now lying acrofs the 
pelvis, ihis Inwer part is forced against the neck of 
the urethra, fo as to coniprefs it, and caufe total ob- 
ftruclion of urine. F, the vagina, which is ftrelched 
in confequence of the rifing and turning up. of the orU 

fice 
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ice of the womb. G, the fundus of the womb en- 
arged and diftended by impregnation, fallen back 
jnder the promontory of the facrum, and compreiling 
:he reQum H. 

Now, when the fundus of the womb is thruft back, 
md the orifice raifed by the diftention and confe- 
]uent rifmg of the bladder, the natural and fimple 
:ure is to introduce the catheter, and draw off the 
urine. But should this not be done at firfl:, then 
there being diftention of the bladder,and preffure on the 
reftum, the abdominal mufcles fympathize \fith thefe 
parts, fo that bearing-down efforts are made, and the fun- 
dus of the womb is forced further down into the hollow 
of the facrum, while the orifice is direded upward. 

Were this diftention to happen at any other time 
than juft when the uterus is of fuch a fize, that being 
thrown back, it catches under the facrum, and does 
pot rife again, no harm could follow — I lad year at- 
tended, with IVIr. Cheyne fenior, a woman afHifted 
vrith obftru^on of urine, who died. I afterwards 
ppened the body, where the womb being enlarged by 
^ifeafe, had produced much the fame effect as if it had 
been enlarged by pregnancy, viz. obftrudion of the 
urethra ; for the body of the womb had fallen into 
the hollow of the facrum, and had formed adhefions 
there with the re£tum, while the orifice of the womb 
preffed forward upon the os pubis, fo as to produce 
an obftruflion of urine. The parts were otherwife 
difeafed, but this was one caufe of the obftinacy and 
lata! determination of the complaint. 

As we treat of thofe fubjefts only as connected with 
ffae urethra, we may obferve, that fometimes the ure- 
thra 
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thra takes a courfe not round behind the os puUi 
fimply, nor (Iraight upwards, but curved backwards, 
fo that the convexity of the catheter requires to be to. 
wards the facrum, to allow the point to paTs over the 
oriBce of the womb, or perhaps the flexible, or the 
male catheter may be required, 

Tlie eScQ. of the wedging of the child's head in a te* 
dious labour, is to elongate and comprefs the urethra in 
a very particular ipanner. Many young men have felt 
the difficulty of introducing the catheter in this cafe. 
But it is a difficulty proceeding generally from igoo* 
ranee, or inattention. I have never feea a cafe ia 
which the compreffion was fo great as to prevent the 
paffing of the catheter. But often praditioners forget 
the direction which the urethra neceflarily takes, wbea 
the child's head has funk into the pelvis. 

Third Plan of the Female ^arts. 
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Thus, when in the fecond (lage of the labour, the 
child^s bead A, has funk into the pelvis, the urethra 
C, is prefled betwixt it and the os pubis D. The 
urine confequently collects in the bladder, and the 
bladder E, rifes above the brim of the pelvis^ 
and I have found it ftretching to the fcorbidulus cor-* 
dis. There is danger from the diflention of the blad* 
der, and the labour-pains ceafe. Now the young fur^ 
^eon or accoucheur, introduces the catheter in the 
ufual way, in the pofition F, of courfe he finds great 
difBculty, and gives pain in the attempts. But after 
inferting the point of the catheter, he muft incline its 
handle much towards the perineum, as in the inclina- 
tions of the dotted lines G, fo that the point may glide 
up in the diredion betwixt the child's head and the 
pelvis. 

Orificium VAGiNif:. This is alfo named orifici- 
tJM EXTERNUM, in oppofitiou to the uterine orifice. 
I notice it under the head of the external parts, becaufe 
we have to fpeak of the parts which furround the ori- 
fice as the hymen. 

The orifice of the vagina of the human female is 
iibridged by the hymen, which is a peculiar membrane. 
It is of a femilunar form, and fometimes furrounds the 
lower part of the orifice of the vagina ; — commonly it 
furrounds only the lower half of the circle, though it 
would feem to vary confiderably in fhape, place, and 
ftrength. It has been found furrounding the whole circle 
of the orifice, leaving only a fmall hole in the centre, 
or upper part; or it is defcribed as perforated with kfler 
(loles, allowing the evacuation of the menftrual blood. 
In other cafes, it h^rS been found a complete circle, 

preventing 
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CHAP. II. 

I 

OF THE PARTS CONTAINED WITHIN THE FEMALE 

PELVIS. 

1 HE SB parts are the bladder of urine, the vagina^ 
the womb, the ovaria. We fhall confider them under 
diftin£t feflions. 



SECTION I. 

OF THE BLADDER OF URINE, 

As the coats of the bladder of urine in woman de 
not vary from thofe of the male bladder, we have 
under this head only to notice the peculiarities in its re- 
lative fituation. It is feated behind the os pubis, and 
betwixt it and the womb i and on its lower part it is 
attached to the vagina ; upon the neck of the bladder, 
or the beginning of the urethra, there is not a body 
like the proftate gland ; and, as we have feen, the ure- 
thra is (hort, wide, and flraigbt, and fimple in its 
ufe. 

Women are not fubjedt to calculi, and the operation 
for the ilone is rare in them ; for, as already obferved, 
when the nucleus is formed, or when a ftone flips 
down from the pelvis of the kidney, it paffes from the 
bladder with much greater facility than in the male 
parts. The urethra of itfelf has been known to dilate 

fo. 
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fo, as to allow very large ftones to pafs, or it has been 
artificially dilated. Indeed the old operation for li- 
thptomy, was rudely to dilate, or rather tear, the ure - 
thra, and the modern operation is fimply to thruft 
the gorget along the grooved ftaff, fo as to lay open 
the fide of the urethra and neck of the bladder, by an 
incifion above the vagina. Sometimes nature has 
cffedled her own relief by the ftone working from the 
neck of the bladder into the vagina. 

A woman had for a very long period fufFered great 
diftrefs,not only the ardor urins, frequent defire to make 
urine, with the urine turbid and blooc^y, and with all 
the ufual fymptoms of {tone violently aggravated ; but 
die was delicate and timorous, and concealed her dif- 
trefs until the urine had run for fome time by the va- 
gina. After (he had been exhaufted by long fuffering, 
her friends infifted that (he (hould allow an examina- 
tion, when a ftone was found partly in the bladder, 
with one of the rough ends projecting into the vagina* 
The opening was enlarged, and the ftone extracted. 

We muft, in all cafes, recolleft the connexion of the 
upper part of the vagina and orifice of the womb, 
with the back part of the bladder. We have fsen its 
cfFeft in producing retroverfio uteri. We muft alfo 
attend to this connection, as tending to. the difplace- 
ment of the bladder in the procedentia uteri. The 
uterus finking into the vagina, and., the upper part of 
the vagina being at the fame time reflected into the 
lower part, pulls down 'the bladder with it, and when 
(the difeafe increafing) the womb covered by the va- 
gina comes to hang from the external pans, it has 
happened that the bladder has funk down and tain 

(^ 2 upon 
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Upon the fore-part of the tumor, but of courle vnthin 
the evened vagina. 




Thus, by comparing this fourth plan with the firft of 
ihe female pelvis, we may judge of the nature of this dif- 
placement of the womb, and its effc^s on the bladder 
of urine. 

A, the OS pubis ; B, the facrum ; C, the intetlines 
come into the fituation of the womb ; D, the uterus 
fallen down, and carrying the vagina before it ; £, 
the vagina ftill covering the womb, but the orifice of 
the womb appearing, which is generally diftorted and 
irregiiliir ; F, the bladder, which, from its attachment 
to the fore-part of the vagina, has been dragged down, 
but is now within the vagina. 

In filth difplaccmsnt of the bladder, the urethra 
becomes dillorted from its natural dire<5^ion, there is 
an iibliruction of urine, and the catheter is with great 
diilicuUy introduced. We Iball, perhaps, have to 

turn 
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turn the handle of the catheter in various diredions 

after introducing the point, and by chance get it in- 
troduced* at lafl. 



' SECT. II. 

OF THE VAGINA ; OF ITS SHAPE, CONNECTIONS, ETC. 

The vagina is a tube (tretching from the external 
orifice to the orifice of the womb. Its orifice is bounded 
below by the fourchette ; above by the arch of the pu- 
bis ; and diredly over . it, or fometimes within it, is 
the orifice of the urethra ; below, are the carunculas 
myrtiformes. It is furrounded by fafciculi of fibres, 
which are called the fphinfler mufcle. The canal of 
the vagina is of a conical form. At the outer orifice 
it is conftrifled by the fphinder mufcle; but it is 
wider within, and where it receives the orifice of the 
womb, it may be diftended to almod any degree, 
but naturally its fides, by their own elaflicity, or the 
contradion of the furrounding fibres, or the prefiure 
of the furrounding parts> are in contact. 

In the natural fiate/the orifices of the vagina and 
womb, are but three or four inches diflant, often 
only two ; and fometimes, where there is a degree of 
relaxation, they are nearly in contadl. In the firft 
months of pregnancy, the orifice of the womb is kept 
down by the degree of difficulty the body of the 
womb has in (hooting up from the brim of the pelvis. 
But the gravid uterus rifing above the pelvis in the 
latter months, draws up the orifice of the womb, and 
liretches the vagina. 

0^3 The 
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The vagina bends gently round the pubis as it wercf 
or follows the axis of the pelvis j and as the interbr of 
two circles cut oS by the fame radii is the Ifaortcr, th^ 
vagina is longer behind than before. 




And liins {in this fifth phm) the fore-part of the vagina 
A, is Ihorter than the back part B. We may obferve 
from this pluii alfo, that the oriBce of the vomb C^ 
projefls as it were into the vagina, fo that the finger 
touches the os tincx, and chiefly its anterior lip, with* 
out reaching the upper part of the vagina. 

The vagina takes its curve nearly in the centre of 
the pelvis ; it is of neceiTity attached by cellular fut>> 
fiance to the re£tu:n and bladder. The urethra, as 
we have faid, opens above the orifice, and that canal 
is attached to the vagiiu in its whole length ; and the 
neck of the bladder is attached to the upper part. la 
confequence of this natural conneftion, difeafe of the 
Tagiua fometimes throws the whole parts, the re^lumi 
vagina, and bladder, intoonefiftulous ulcer. 

a The 
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iTie vagina has three coats ; that is to fay, it has 
the inner coat, or furface, a few mufcular fibres, and 
around it a condenfation of the furrounding cellular 
membrane, which may be confidered as the third coat. 

The internal, or villous coat, is a reflexure of the 
delicate covering of the external parts. It is of larger 
extent, or longer than the others ; and is therefore 
tucked up into rugae, which run acrofs the vagina. 
They are more remarkable on the fore and back 
part of the vagina ; they are lefs in married women, 
and confiderably obliterated by repeated labours. 

To fupply a vifcous fecretion for the defence of this 
furface, mucous glands are numeroufly, but irregu- 
larly fcattered over it, and they are particularly nu- 
merous at the orifice. 

The mufcular coat is not very ftrong, nor are the 
fibres diftinft, from which feme have fufpeded their 
exiftence, alleging, that there is here only condenfed 
cellular membrane, and that the contra^ion of the 
vagina is the efFect of mere elafticity. I obferve fo 
great a profufion of venous vafcularity, that I prefume 
the vagina fuITers an inflation of its coats, and confe* 
quently contraflion from an afHux of blood to it. The 
mufcular fibres are, however, as we have faid, gathered 
into fafciculi near the orifice^ fo as to be didinclly viiible. 

The firmnefs and (tridture of the vagina fupport the 
womb ; the dilatation of the vagina, the relaxation 
which old age, and frequent labours produce, occa- 
(ion the falling down of the womb. It is a difeafe al- 
moft peculiar to thofe who have borne many children, 
to the old, weak, and relaxed, and to thofe who are 
f«ibje£t to the fluor albus ; every flux from the womb^ 

Ct4 or 
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or difcharge from the vagina, having a remarkable 
efieft in relaxing the parts. 

This, from the nature of the parts, muft be an in- 
creafmg difeafe ; for no fooner has the womb fallen 
down into the vagina, than it becomes a fource 
of irritation, excites a bearing-down pain-like tenef- 
mus, an uneafy fenfation, a defire to make urine, and 
an obdruction of urine ; all which is explained by the 
conneftion of the parts. The womb lodging ill the 
vagina dilates the orifice, and preffes long on the peri* 
neum, at lad it is entirely forced our, and the pro- 
lapfus uteri becomes the procedentia uteri : it is in truth 
a hernia of the womb- 

The third, and outer coat, as we have faid,is formed 
of tlie cellular membrane, by which it is connefted 
with the furroundincj parts ; but the peritoneum comes 
down upon tlie upper part of the vagina. This is the 
reafon why a portion of ilie intcfline, when it flips 
down betwixt the vagina and rectum, forms a kind 
of hcrr.Ial luiuor in the vagim, and why the water of 
afclics !:;i?, puHied clown tl;c b.jck of the vagina, fo as 
to uKiiLC a bitg capable of bt;!n:^ punctured to draw off 
the water. 

lor ilie yrciittr fpace, however, the outer CLllular 
ccvat of ilic vj'.^^ina con^c^ns it with the urethra on the 
forc-p:.rt, and v*ith the recluni beliind. From which 
clofc connection of parts, we fee the confequence of 
the deliiy of the child's head in tl*;c fccond ftage of la- 
bi)ur, ih'iit the head lies violently didending, and 
compicuing the parts, while the woman, exhauded 
by the previous flage, is unable to complete the deli- 
verv. I'rom violent inflammation, with a deficency 
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theosTiNCiG, or orifice formed of the bulging Gps^ 
which projefi: into the vagina, of courfe that part over 
which the inner membrane of the vagina is reflefted. 
We diftinguifli alfo the two furfaces, for the womb is 
of a flattened form. The anterior furface of the body 
of the womb is convex; but the pofterior furface is 
confiderably more fo, and even during geftation it 
keeps this relative figure. 

The whole fize of the uterus is about three inches in 
length, and two in breadth, but there is a very great 
variety in this refpeft, from age, the effeft of prcg-» 
nancies, and other caufes. When, in its ufual (itua« 
lion and relations, the fundus is on a level with the 
brim of the pelvis, or a very little below it. In the 
foetus, the womb is like the bladder, confiderably 
above the brim of the pelvis ; but, in a few weeks the 
pelvis enlarging, it fmks deeper, and foon aflfumes the 
lame fituation as in the adult. 

Falopean Tunrs. From the lateral obtufe angles 
formed betwixt the fundus and the body of the uterus, 
the Falopean tubes aic continued. Thefe tubes may 
almoft be confidcred as a continuation of the uterus, 
did not we find them fo very diftinft in their fubdance. 
They are about three inches in length, take a tortuous 
courfe, and ihcir extremities have aa unequal fringed 
termination, which is called the riMBRiiE*. Their 
canal is very fniall towards the uterus, but enlarges, 
and is patulous towards the extremities. Thefe canals 
are the communications by which the ovum formed in 
the ovarium is carried down into the womb. 

* Morfus diaLoIi. 

LlOA* 
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Ligaments of the uterus. To fupporr the 
uterus from finking too deep into the pelvis, and to 
fteady it, and dire£l it in its afcent during pregnancy^ 
anatomifts have generally aiiigned as the ufe of the 
ligaments. But whatever good they may do in the 
latter operation, they are certainly unfit for the former. 

There are four ligaments of the uterus. 

The BROAD ligament of the uterus is formed of 
the peritoneum ; for this membrane pailing down be- 
fore the redum, and afcending again, and covering the 
neck, body, and fundus of the womb, defcends on 
the fore-part, fo as to reach the vagina before it rifes 
over the bladder. Thus it invefts the womb as it does 
the abdominal vifcera. This invefting of the womb 
with the peritoneum is indeed a provifion for its be- 
coming an abdominal vifcus, for in pregnancy it rifes 
out of the pelvis; and, being diftended before the 
bowels, aiTumes in every refpeft that relation to the pe- 
ritoneum which they have. 

As the womb then is included betwixt the duplica- 
ture of the peritoneum, it is this peritoneal coat, which 
being continued oif laterally, forms the broad liga- 
ment of the womb. This duplicature of the perito- 
neum being a thin expanfion of it, has fometimes had 
the name of ai.je >{/sp£rtilionis: It is in truth like ^ 
a mVTentery to the womb and Falopean tubes, and ^ 
ferves equally to fupport and convey the veifels to 
them. The womb and the two ligaments make a com- 
plete partition running acrofs the pelvis. 

From the fide of the uterus, a little below, and be- 
fpre the going o£f of the Falop'^^n tubesj the round 
I.1GAMEKTS arife. I confider thefe ropes as liga- 

ments. 
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xnents^ but they are totally unlike any common liga- 
ment. They feem intended to give the due inclina* 
tion forward, and to direfl the uterus in its afcent in 
pregnancy, and accordingly they are not merely con- 
denfed and unelaftic cellular membrane ; but, on the 
contrary, they are compofed of fibres, with an inter- 
mixture of blood-veflels, fo that whild they keep a 
degree of tenfion on the uterus, they yield and grow 
not only in length, but in thicknefs and ftrength, as 
the uterus afcends in the advanced pregnancy : they 
pafs through the abdominal ring, and are attached to 
the cellular membrane of the top of the thigh. In 
the gravid uterus, both the broad and the round liga- 
ments confiderably alter their pofition, appearing to 
rife lower, and more forward from the womb than in 
the unimpregnated (late. This is in confequence of 
the greater increafe of the fundus of the womb, in pro- 
portion to the lower part of it. 

OF TllJi CAVITY OF THE UTERUS. 



The cavity of the uterus is properly confined to the 
fundus and body/ and takes a triangular figure. In 

the 
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the cervex, it is more like a canal, and differs eflfen- 
tially from the proper cavity. A, the cavity of the ute- 
rus ; B, the continued cavity^ where it is very narrow 
towards the cerv/^x. C, the canal of the cero/x^ where / / 
it has an enlargement like a fmus. The Falopean 
tubes going off" from the cavity of the uterus. Thefe 
angles of the cavity admit no more than a hog's 
bridle. The third angle, towards the neck, i$, of 
courfe, confiderably larger. The proper triangular 
cavity of the uterus is lined with a peculiar fofc and 
delicate membrane ; it is very vafcular, and the veflels 
either . open on the furface naturally, or burfling out 
from time to time, pour out the mendrual blood. 
The canal of the cervto (hows a very different furface. / 
We obferve a prominent longitudinal line on the fore 
and back part of it, from which oblique and tranfverfe 
rugse go out. The furface is firmer and callous, and 
lefs vafcular. Betwixt the rug?e there are lacunjc, 
which throw out a mucilaginous fluid ; and towards the 
orifice we fee thefe larger, and fometimes di(tln£t glan- 
dular bodies. 

This peculiar (hape of the cavity of the v/omb, and 
the hardnefs and ftnall degree of vafcularity of the lower 
part, is of the mod eflential importance. The upper 
part, the proper cavity of the womb, is prepared for 
the reception and immediate adhefion of the ovum, 
when it Ihall have defcended through the Falopean 
tube ; but the long callous cervex is provided, that 
there may be no adhefion to the lower part of the 
womb, and that the placenta may not form over the 
prifice of the womb, for if it fhould, the moft danger- 
ous 
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ous kind of flooding takes place on the approach of 
labour from the opening of the orifice, and the tearing 
open of the adhefions of the placenta, before the 
y child can be delivered. The length of the cetvtxj and 
the glandular ftruAure of the orifice is alfo of much 
importance in fealing up the cavity of the womb after 
conception, that there may be no longer communica- 
tion with the vagina ; for this purpofe, a vifcid tena- 
cious mucus ^s poured out \ but, on the approach of 
labour, with the foftening and relaxation of all the 
fofc parts, this adhefion and gluing up of the orifice 
is dlQblved, and a more fluid fecretion is poured 
out. 

From the cavity of the womb the menstrual 
BLOOD is difcharged at certain periods, from the time of 
puberty to the approach of old age, when the fyftem 
is no longer capable of giving nourifhment to the 
fcEtus. We (Jiall prefently find, that the fubferviency 
of menftruation merely to the preparation of the fur- 
face of the womb for the reception of the fcctus, 
though it be a principal, is by no means the fole end 
of this periodical difcharge. 

It was long difputed from what fource the mendrual 
difcharge flowed. Some affirmed, that it muft flow 
from the vagina, and not from the womb, becaufe it 
flowed fometimes during geflation. This is a fa£t 
which cannot be denied. I have attended a patient 
who menftruared during the entire period, or to the, 
eighth month; and I have often obferved ladies, to 
mendruate at the fird period after conception. On 
the other hand, we have every proof of the difcharge 

being 
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being from the orifice of the womb. For inftance, 
fdme have obferved on diffedion of the parts of wo- 
men dying during ttie flow of menfes, that blood was . 
cfFufed under the delicate membrane of the cavity of 
the womb. The veffels there have been obferved par- 
ticularly turgid, or the whole furface of the proper 
cavity, and efpecially the fundus, fpotted with bloody t 
eSufions. More particular obfervation has (hewn, not 
only the mark of blood poured out from the inner 
furface, but that the whole fubftance of the womb was 
become thick, foft, and vafcular * ; and M. Littrs 
afErms, that in the body of a woman who had died 
during menftruation, and with a conception in the Falo- 
pean tube, he found a layer of red coagulated blood ; 
upon removing which^ he faw a number of fmall fora*> 
mina which admitted bridles f. 

But the bed and lead equivocal proof is, that which 
has been repeatedly obferved in the inverfion of the 
womb, when the inner furface has been turned out 
after labour, and has remained thus inverted, and 
protruding from the external parts, for then the men« 
ftrual blood has been feen to diflil from the furface of 
(he cavity of the uterus. 

Of THE BLOOD-VESSELS OF THE WOMB. 

Thefe are four large arteries which fupply the fyftcm - 
of the wombj and foiir large veins which return the 
blood« ' 

* The authorities upon this fubjedl are Spigellus, Morgagni, 
M. Uxtre, Mouriceauz, Winflow, Syinpfon. 

f This might have been an early abortion, or perhaps the 
decidua which it is faid is fometime^ formed at the menflrual 
period. 

Th« 
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The SPERMATIC ARTERiJzs come down from the 
aorta itfeif, or from the renal or capfular arteries. 
The fpermatic artery taking a waving dire£lion, be* 
comes tortuous in a moft remarkable degree as it ap- 
proaches the uterus^ it is diftributed to the Falopeaa 
tube, the ovarium, but chiefly to the body and fundus 
of the uterus, where it forms remarkable . anaftamofes 
with the artery of the other fide. . 

The LOWER ARTERY— the uterine' artery, 
comes in general from the hypogaftric artery, takes 
alfo a ferpentine courfe, au^l is diftributed to the va- 
gina, and the lower part of the uterus, and inofculates 
largely with the other veffels, both in the uterus, and 
l^ particular branches on the fide of the uterus. 

In the firit place, it appears, that this copious fup- 
ply of veffels to the uterus, from four different fources, 
is a provifiun that the womb and fecundines fhall not 
by any accident of pofition, or by the progrefs of la- 
bour, and ^he confequent conipreifioa of one or both 
the lower vefi'cls, be deprived of their due fupply of 
blood. Again, their tortuous forms give proof of 
their occafional greater activity, that thiiv admit of a 
peculiar and local aclion during menflruation, and 
that the blood will move more languidly when the 
flimulus of the womb has ceafed. It is alfo a provifion 
for the growth and increafe of the woaib, and the 
fupply of nourifhir.ent to the ovum. And that an in- 
crcafjJ Liilivity in a pz:rt mu:! be fiippiicd by a more 
tortuous form, as well as an erilargement of the calibre 
of the vcujls, is in a paiiicular manner ijluflrated by 
the change which takes place in thefe veffels during 
pregnancy. For they become in a much more remark- 
able deQ;rce tortuous and enlarged. 

The 
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The fubftance of the uterus is faid to be fpongy and 
compaft, which, though it is a feeming contradiflion 
in words, does yet really convey an idea of the effefts 
of its copious intertexture of veiTels. Some have faid, 
("as Moriceau>) that by pregnancy the womb is diftend- 
€d, and grows thinner : others, that it grows thicker, 
U Daventer: and others again, as Smellie, aflert, 
that it continues of its natural thicknefs. Thefe afler- 
fions arc none of them perfeflly corred : for the 
womb IS not diftended by the growth or the foetus 
and membranes, bat grows with them. Again, that 
the lilbftance of the womb grows in a remarkable de- 
^ee, is true, but ftill when diftended by the waters in 
the laft months of pregnancy, its walls are thinner 
than in the unimpregnated ftare. Thus, when it has 
been cut in the living body, upon the approach of 
labour, in the Caefarean feftion, I have obfcrved it, 
not more than a quarter of an inch in thicknefs, even 
at the part to which the placenta adhered. When I 
have difiTefted the womb after a tedious labour, the 
waters difchargedj but the head wedged in the pelvis, 
I have' found it confiderably thicker. And, laftly, in 
the full contraSion of the womb, after expelling the 
foetus and placenta, (for example,, in rupture of the 
womb, where the child and placenta had been forced 
amongft the bowels, and the woman foon after 
died,) I found the walls of the womb aboui tbreQ 
(Quarters of an inch in thicknefs. 
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SECTION IV. 

OP THE OVARIA. 

The OVARIA, are two oval bodies, which are fuf* 
pended in the broad ligament behind, and a little be- 
low the Falopean tubes : while they hare an oval 
figure, they are fomewhat flattened. By cutting out 
the ovaria, the animal lofes the power of conceiving, 
and deHre is extinguiihed ; they, therefore, beftow 
what is eflential to generation upon the part of the fe- 
male. In vague fpeculations on the fubjeft of geneA- 
tion, they were fuppofed to prepare a female femen ! 
but more particular examination demonftrates, that 
they confifl of vefEcles, which are ova ; but how far 
incomplete, or in what eflential circumftance requiring 
the approach of the male, is not determined. 

"When we hold the feftion of the ovarium betwixt 
the eye and the light, we fee a great many pellucid 
veflicles ; and if we examine the ovarium of an ani« 
mal killed in full health, and particularly in the fea- 
fon, we Ihall obferve thefe ova to be in all varieties of 
dates of preparation for impregnation. Some fmall 
and pellucid, and yet only difcemable in the thick 
outer coat, by having a degree of greater tranfpa- 
rency ; others, which have taken a flight tinge of 
bloody colour from veflels flrlklng into them ; and if 
the fedion be made after a minute injeftlon, the veffl- 
cles will be feen coloured in the proportion of their 
maturity J fome without a fpeck of colour j others 

tixiged; 
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tinged ; one or two loaded with injeflion ; and fome 
Vafcular, and particularly prominent. 

In very young girls, the fubftance of the orarium 
is whitlfli, and very foft ; the furrounding membrane 
is ttiick ; and the round corpufcles fcarcely difcernable; 
and no irregularities, nor any of thofe bodies called 
corpora lutea, are to be feen on the furface. But as 
the girl advances in years, the little veilicles begin to 
appear, and when about ten years of age, or juft be- 
fore menftruation, the ovarium is full of pva of vari- 
ous fizes, and fome of them more matured, and form- 
ing an eminence upon the furface. In tne adult wo- 
man, the fubftance of the ovarium, which appeared 
as an uniform homogeneous mafs in the foetus, is be* 
come a cellular and vafcular bed, giving nouridiment 
to thofe numerous veffels or ova. Before impregna- 
tion can take place, there mud be a certain (late of 
preparation of the ovaria, without which the approach 
of the male effe£is no change in the uterine fyflem. 
The lower animals having their feafons, and thefe fea- 
fbns being a (late of preparation for the male, impreg- 
nation follows the copulation with much certainty : 
but, in woman, fuch a periodical revolution in their 
fyftem, and indindlive defires, would but ill accord 
with that fupetiorty in attributes of the mind, which 
diHinguifh us in the fcale of beings. But women alfo 
fuffer fuch an occafional excitement in the uterine 

m 

fyftem, though unaccompanied with defires, which 
preferves the womb in a flate of preparation for the re- 
Ception of the ovum, and the ovaria in a flate of pre- 
palration for impregnation. This is the effect of men- 
ftruation. 

R Z OF 
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OF PUBERTY* 

Authors have long, with many expreffions of fur- 
prize, laboured to affign a caufe, or frame a theory 
for the explanation of thofe changes which we obferve 
in woman at the age of puberty : and generally, in 
their theories, they have conriefted with thefe changes 
the monthly and periodical difcharges of blood from 
the uterus, which commences with puberty. Thefe 
theories have been founded in general, on principles re- 
mote from the laws of a living fyftem. At this period 
of puberty, the whole frame is expanded into the full- 
nefs of feminine beauty ; the breads rapidly increaTe, 
and arc matured ; the parts of generation are enlarged; 
the hair of the' pubis grows, and the menfes flow. In 
explanation of thefe changes, theoritical conjefturcs 
after this model have been entertained. *' About this 
time the growth of the body begins confiderably to di- 
minifli, and the blood finding eafy admittance into the 
completed vifcera is prepared in greater quantity, the 
appetite being now very fharp in both fexes, a plethora 
confequently follows. In the male it vents itfelf fre- 
quently by the nofe, from the exhaling veffels of the 
pituitary membrane being dilated, &c. ; and now the 
femen firft begins to be fccreted, and the beard to 
grow. But, in the female, the fame plethora finds a 
more eafy vent downwards, being that way direded, 
partly by the weight of the blood itfelf to the* uterine 
veffels, now much enlarged, of a foft fleecy fabric* 
feated In a loofe hollow part, with,a great deal'of cel- 
lular fabric interfperfed, which is very yielding an4 

fucculent^ 
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.it, as we obferve in the womb: for thefe 
.», the veflfels being eafily diftenfible, the blood 

.*ds a more eafy paffage through the very foft fleecy 
exhaling veflels which open into the cavity of the ute- 
rus> as being there lefs refifted than in its return by the 
veins, or in taking a courf^ through any other part ; 
becaufe, in females, we obferve the arteries of the head 
are both fmaller, in proportion, and of a more firm re- 
fiiling texture. The return of the fame is, therefore, 
more flow, both becaufe the flexures of the arteries, 
from the increafed afflux ot the blood, become more 
ferpentine and (it for retarding the blood's motion *, 
and likewife, becaufe it now returns with diflicuhy 
through the veins. The blood is therefore firft coU 
lefte^in the veflels of the uterus ; next, it is accumu- 
lated in the arteries of the loins, and the aorta itfelf, 
which urging on a new torrent of blood, augments 
the force fo far as to difcharge the red blood into the 
ferous veflels, which at firit tranfmit an increafed 
quantity of warm mucus, afterwards a redifli coloured 
ferum, and by fuflering a greater dillenfion, they at 
lad emit the red blood itfelf. The fame greater im- 
pulfe of blood determined to the genitals, drives out 
the hitherto latent hairs, increafes the balk of the cli* 
toris, dilates the cavernous plexus of the vagina, and 
vhets the female appetite to venery, &c." 

We cannot give implicit truft to fuch fpeculation, 
we cannot believe in this plethora, produced by the 
diminifhed growth of the limbs ; neither can we be- 

• I have fhowQ that the tortuous urtencs always form a pro- 
tifioD for the occaQonal increafc of the adtion and acceleration of 
the blood. 

R 3 licve 
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lieve that co&geftion and plenitude is produced In the 
female fyftem, from the deficiency of perFpiration, from 
their more lax and weaker fofids compared with man» 
from their indolent and fedentary life : for fads are in 
dired contradiftion. The growth and completed 
function of parts at this particular age, is not to be ex- 
plained by any theory fo partially applicable ; during 
almoft every period of life, there are iimilar changes 
taking place in fome one part of the body. Parts lie 
dormant, and are ftationary in their growth, which at 
a particular and ftated age of the animal, enlarge and 
develope themfelves by a new and invigorated adion. 
Obferve how diflferent the proportions of the foetus 
are from thofe of the adult. We fee nature careful to 
perfed certain parts, as the head and liver, at as early 
period. We fee during early childhood how the parti 
ihoot out, and evolve in due proportion. W^ fee 
parts which were large in the foetus lofe their prepon* 
derance : we fee others, which ferved fome purpofe in 
the foetal fyftem, gradually (brink and difappear, be- 
caufe they have no longer the ftimulus to aflion in 
the circle of connexions which take place in the adult 
fyftem. We find other parts, as the teeth, for ex- 
ample, lying long within the jaw, inftead of proceed- 
ing with a gradual and continual enlargement, fud- 
denly rifing at certain ftated periods from their embryo 
ilate, and enlarging and puftiing up through the 
gums, when it becomes fit that the child f^ould take 
more folid food than the mother's milk. So the 
fecond fet of teeth, in a more particular manner. He 
quite ftationary in their growth within their little facs, 
yet quickly, at ftated periods, they increafe, the cn^ 
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mel is formed, and they rife above the gum. There 
h an infinite number of fuch changes depending upon 
the fame laws of the oeconomy, and not different from 
thofe which controul the growth, and direS the fhape 
of parts. They depend upon certam laws of the con- 
ftitution, which give an excitement to certain parts, at 
ftated periods, and which no theory partially applica- 
ble will explain. There is a feries in which the parts 
of an animal body are matured, and a fucceilion in 
which the funflions are brought to maturity : and in 
the female conftitution, there are laws determining an 
adion upon the womb and breads, and all parts fub- 
fervient to conception and the nourifhment of a foetus ; 
ac that period when the woman is arrived at the age 
fit to take upon her the part of a mother. 



OF MENSTRUATION. 

Under this head, I fhall confine myfelf to fuch a 
general view of the fubjeft, as is neceifarily conne&ed 
with the peculiar functions we are now endeavouring 
to comprehend. 

Menftruation is a (late of preparation for concep- 
tion. When, therefore, the menfes flow at the na« 
tural peiiods, and in due quantity, it is a fign that 
the woman may conceive, and that her fyftem is fit 
for the fupport and nourifhment of a child. It is a 
general afie£lion of the fyftem, which has a tendency 
to relieve itfelf by a topical aftion, by the excited ac« 
^n of the uterine fyftem ; and this excitement of the 
!lteriue fyftem is the end which nature is accom« 

R 4 plifhing^A 
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pliniing. To explain this, I may be allowed to tike 
a (horc preliminary view : each particular orgaA or viC^ 
cus, whiUl it has its connexions with the general fy& 
tern, is, in truth, a fyftem within itfelff ha?ing its pe- 
culiar fundions, fyropathies, and even vafcular ac- 
tion, in a certain degree, independently. -Were not 
this, in Tome meafure the cafe, we (hould he no local 
direafe or topical a^lion ; and no vafcular afUon could 
be for a moment (lationary and confined to one part. 
The body would, indeed, be then only one great hy- 
draulic ma(:hine. But while the feveral parts have the 
property of being excited feparately to an accelerated 
a£tion, they are a£luaied by remote fympathies, and 
by thcfc fympathies and relations, is the whole fyilem 
in a great meafure fupported. 

Before menflruation commences, there is a preced- 
ing indifpofition, and fyraptoms indicating a conftitu- 
tional aiTeftion. And thefe complaints are ufually 
more fevere in the firft, than in the fubfequent periods. 
The general revolution in the fydem begins to accu- 
mulate its adion towards the womb, and thofe fymp- 
toms ufually accompanying uterine irritation, fliow 
how far it is afftded, and in a little time the menfes 
flow. Now, I conceive, the flow of the menftrual 
blood, to be not the end which nature is here labour* 
ing to accotnpiifh, but the means of allaying the ex- 
cited (late of the uterine fyflem after the object is ac- 
complifhed. It is not the difcharge of a few ounces 
of blood which relieves the fyftem ; for drawing blood 
limply will not do it ; but it is the excited adlion of 
the uterine fyrtem which relieves the general* diftrefs, 
and that topical a£lion has full relief in the menftrual 

difcharge. 
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difcbarge. General and topical plethora are terms 
which have been of great fervice m expbiniog this 
periodical change in the female fyflem, but the ftace 
of mere fuUnefg, has little efFe£t either on the conftitu- 
tional or topical change. Even in the exhaufted sthd 
debilated ftate of the fydem, when menftr nation ceafes 
from the want of energy and power in the vafcular 
fyftem, ftill there remain the fame laws governing 
the fympathies, and relations of the feveral parts ; 
and although they are feebly and imperfeSIy excited, 
they give rife to accumulated diftrefs at the period in 
which the menfes fhould flow. 

There i$ more general diflrefs at puberty, and 
when the menfes firft flow; but afterwards, when 
the periodical aflion and difcharge is eflabliflied, there 
is little or no previous indirpoficion. 

With regard to vicarious ha^morrhagy from remote 
parts of the body, fome, whofe opinion 1 greatly value, 
^o not confider them as deviations of the menfes. At 
' all events, from what I have feen of fuch hsemorr* 
bagies (tumors, for example, difcharging blood at 
the menftrual periods), I would obferve, that there 
b an excitement, throbing, and didenfion, previous 
to the difcharge of blood, which confirms me in the 
notion of the necefluy of a counter excitement and 
aftion, as well as the difcharge of blood, being necef« 
fary to make a derivation from the uterine veflfels. It 
is by difledion alone that we can form an eftabliflied 
opinion regarding the final ufe of the periodical return 
of the menfes. 

By diffeftion we come to the knowledge of the 
|no(t eflential fads. In the fir (I place it is found, that 

the . 
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the ovaria, and their veflelsy partaking of the general ex* 
' citement of the fpermatic arteries, are enlarged, full of 
blood, and with every fign of increafed adion. We 
find alfo, that the ovaria are matured and brought to 
v puftilate, and almoft to ftart from their invelting 
membranes. Again, when we attend to the womb, 
we find, that thefe are marks of its whole vaicular 
fyftem being roufed to aAion. It has become laser in 
its texture, and there is a change (imilar to what takes 
place in the firft ftage of pregnancy, but lefs in degr^ 
Tlie veflels on the inner furface of the womb have 
been influenced by an a£tion limilar to inflammation, 
and it is aflerted, that even the decidua is fometimes 
formed. Thus, while the ovaria are ripened to that 
degree of maturity, which prepares them for impreg- 
nation, the furface of the womb, and its whole vafcu- 
lar fyftem, is preferved in a ftate of preparation for 
the adhefion of the ovum, when it fliall have defcended 
through the Falopean tube. I conclude that in con« 
fidering this fubje£t of menftruation, the mere circum- 
ftance of the difcharge of blood has been too much at- 
tended to, while thefe other more eflential circum- 
fiances have been negledled. 

It is not eafy to determine, fays Haller, either in 
this, or in any other fpontaneous hasmorrhagy, from 
what kind of veffels the blood flows. From the cir- 
cumftance of the haemorrhoidal difcharge, which cer« 
tainly is from veins, and from the lochia, which is ge- 
nerally fuppofed to be a difcharge from the venous 
fmufes of the womb after delivery, we have the argu- 
ment of analogy, that in menftruation alfo it is a ve- 
nous difcharge. This opinion is further confirmed 

10 from 
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from ftagnant blood being found in the uterine veins 
of women dying during the flow of the menfes, and 
orifices being obferved larger than could well be fup- 
pofed to be the extremities of arteries. 

I would fay, that it is little probable that fpontane- 
ous hsemorrhagy proceeds from the rupture of the 
extreme arteries, becaufe it is the adlivity of the ar- 
teries which caufes the haemorrhagy ; and becaufe this 
adivity is the exertion of a mufcular force, and the 
exertion of a mufcular fibre never is fuch as to tear 
the fibre itfelf. On the other hand, we obferve that 
it is the neceflary confequence of an increafe of the" 
action of arteries, that the correfponding veins dilate, 
and feem to fuffer a force of diftenfion proportioned to 
their increafed aftivity. We muft not forget that 
many are of opmion, that the menftrual blood flows 
from the exhaling arteries. This opinion mufl: feft 
upon argument, and not fa£ts, unlefs the aflertioA 

of Raauw be taken as proof, that he could diftin- 

• 

gi|i(h their mouths ; or that of Mebomius, who faid 
be introduced briflles into them. That anatomifts 
have introduced briftles into pores, or foramina, it 
would be ungracious to doubt, but that thefe were the 
orifices of exhaling arteries, is di^cult to believe. I 
rather imagine, that there is a provifion for this eva- 
cuation in pores, or foramina, in the extreme veins on 
the vafcular inner furface of the womb. 

From the confideration of the caufe of mendruation^ 
as I have conceived it, from the fymptoms which 
proceed and accompany it, and from the efleft attri- 
butable to the menftrual aftion on the uterine fyftera, 
we cannot coniider it ^s a mere evacuation of blood, 

but 
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but rather as of the nature of a critical difcharge re- 
lieving the fymptoms vhich preceded it. With re- 
gard to the opinion of its being a fecretion, we muft: 
firft know accurately what is meant by the term. If 
thofe who fuppofe the menftrual blood a fecretion 
mean only, that the blood is occafionally changed by 
the a^ion of the velTels of the womb. I (heuld will- 
ingly acquiefce in their opinion, for even during the 
bleeding from the arm by the lancet, or from a com- 
mon wound, the blood is altered in the fpace of the 
few minutes during which it flows ; and before the 
6nal ftopping of a common hacmorrhagy, there is a 
change in the properties of the efiufed blood. 

When there is an unufual f6urce of irritation^in the 
womb, added to the natural and periodical excite- 
ment of the parts, the menfes become more profufe, 
they laft for a longer period, the time of their inter- 
miffion is fhortened, and, in the end, from fome dif- 
cafes of the womb, there is a perpetual oozing of 
blood, which debilitates the woman, and deftroys her 
conftitution, or there is fudden and profufe difcharge 
with coagula, unlike the ufual evacuation. 



OF THE CHANGE PRODUCED BY THE UNION OF 

TH£ S£X£S. 

In confidering thofe changes produced on the ova- 
ria and womb by impregnation, we muft have recourle 
to analogy in the firft inftance. By attending to the 
changes produced in vegetables, and the lower animals, 
we may be enabled to comprehend /ome of the 
..A - changes 
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changes In the female organs confequent upon con* 
ception, and which we might not otherwife be enabled 
to underiland. 

We fee that vegetables propagate their branches m 
every refpeft like the parent trunk. We fee in the. 
autumn the bud lodged in ^he axilla of the leaf, and 
obferve it pafs through the winter in a kind of dormant 
'ftate ; but when it is influenced by the returning heat 
of the fpring, it (hoots out to full maturity. This 
growth is a natural power of propagation, and increafe, 
marked by no very peculiar circumdance, yet bearing 
a ftrpng analogy to the produdion of the feed. 

In the formation of the fruit of the' fame tree, we 
fee a more complicated provifion for the propagation 
of the plant. We fiad that although the feed appears 
to be farmed by the natural growth of the part like 
the bud, yet before it becomes prolific, and capable 
of growing, and arriving at maturity, it muft be in- 
fluenced by circumftances fimilar to the union of the 
fexes of animals ; that its power of reprodudtion de- 
pends upon the reciprocal a£lion betwixt the parts of . 
the fame plant, or by the approximation of male and 
female plants. 

Between the formation, maturity, and impregnation 

of the feed of plants, and thofe of the ova of animals, 

« 

there is a clofe analogy. The feed is formed and ma- 
tured while attached to the parent plant ; but the 
veflels of the plant having completed this operation, 
(hrink from their connexions with the feed, leaving 
it with its little fyftem of velTels complete, and with a 
kind of imperfeft life, which may be confidered as 
analogous to a dormant flate. This. imperfect life, or 

perhaps 



perhaps a date merely capable of being excited intd 
life and motion, continues for the winter feafoD, at 
for a longer period. 

The flower of plants folicits the fluid's to the feed, 
as the influence of the leaf cheriflies the bud in the 
axilla. The pulp of the fruit is probably a provifion 
of the fame kind, or when it has fellen, to lay the 
fbundation, by its decay^ of a foil fuited to the tender 
plant. 

In the feed itfelf, we have much to admire. We 
find it incafed in a ftrong hu(k, or (heH, which is in 
general provided with a porous part ready to imbibe 
themoifture of the ground. In the nut within the 
outer fliell, there is a foft fpongy fubftance, which, re- 
ceiving the moifture, fwells and burfts up the fliell, 
and relieves the feed. The kernel of the nut is then 
like a common feed, it has begun to vegetate, and 
thefe are the parts which form the fyftem of its ceco- 
nomy. The principal part of the feed confifts of al- 
buminous matter for the fupply of the nouriftiment to 
the embryo plant, fo as to prolong its flioots, and to 
fend down its roots into the earth. The little embryo 
plant lies complete in all its parts, betwixt the lobes of 
albuminous matter, in a (late of torpor, or in which 
the operation of the living principle is fufpended. 
From the embryo plant there extends into the albumi- 
nous matter of the feed veflels, or tubes, inaflive, biit 
ready on the fupply of heat and moifture, to abforb 
the nutritious matter of the albumen, and minifter to 
iheincreafe of the embryo plant. 

Now the root of the little plant fprouts from the 
feed, and has a tendency to ftrike into the ground^ 

and 
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and the bud rifes to the furface towards the light, and 
the influence of the atmofphere. 

We fee in this inftance, that the operation of the 
fyftem of tubes of the embryo plant in the albumen 
was merely * fufpended, that upon the feed being put 
into the ground, the heat and moifture promote the 
germination, by driving the nutritious matter of the 
albuments to the embryo plant. In the firft ftage of 
this change, the matter abforbed by the veflfels of the 
albumen fupply that nourifhment, which afterwards is 
conveyed from the root ftriking into the earth, and 
from the leaves abforbing from the atmofphere. And 
when the roots have ftruck into the earth, and the 
firft leaves rife upon the furface, the lobes of the al- 
bumen are ezhaufted and fade, or rife up in form of 
leaves, fUll cheriflung the tender plant. 

When we come accurately to examine the fituation 
of the embryo in oviparous animals, we ihall find the 
lame provifion for the nourifliment and growth of the 
young animals, independent of external circumftances, 
nourifhment prepared for it until it ihall be enabled to 
gain ftrength to feed itfelf. 

The manner in which an egg is formed is this : The 
yolky with its delicate membranes, are formed in the 
ovarium of the hen. The ovarium is placed on the 
back-bone, innumerable yolks are feen gradually 
formed, and fuccefHvely increafing in fize. When 
they are matured, they are of the full fize we fee them 
in the perfect egg } they are furrounded with a delicate 
web of membranes, extremely vafcular, which burfls 
when they are mature .and impregnated, and then they 
fall into, QT are grafped by the infundlbulum, or what 

anfvvers 
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anfwers to the Falopean tubes in woman and qtiad* 
mpeds. While yet in the egg-bed, the cicatricbla, of 
embryo, is feen to be included in its membranes, upon 
the furface, or in the membrane of the yolk ; as the 
yolk, and the imbibed cicatricula, paifes through tb€« 
uterus, the yolk, in a mod curious way, has the ad« 
dition of the other part of the egg» The uterus of a 
bird is not like that of other quadrupeds or viTiparous 
animals, (imply for the reception of the ovum ; but it 
is long and convoluted like the inteftines. And the 
yolk, as it drops into the upper part of it, colle&s as 
It pafTes alongd the uterus, the white of the egg, which 
is a fecretion from it. As it proceeds downwards, it 
receives the membranes of ^the white, and before it ii 
excluded, it is coated with the ihell to preferte it from 
injury when it fhall be dropt from the ben. In tlie 
fully formed and incubated egg this is the fitoation of 
the parts. Under the (hell is a membrane which in* 
vefts the whole parrs, but leaves a fpace containing 
air in the greater end betwrst it and the fheli. Within 
this membrane the glarry white of the egg is containedf 
and within the white or albuminous matter is the yoik« 
Under the membrane of the yolk, there ii a fmall fpot 
of a lighter yellow than the yolk. This, upon exami* 
nation is found to be a ve(ricle, and within it we fee a 
le(rer circle funned by an inner vefficle : this is cica* 
tricula, and within this the rudiments of the chick are 
contained. We may obferve, that the yolk is fped- 
lically lighter than the white ; again, it is (ixed, towards 
the two extremities of the egg to the albumeO) or 
white, by the chalaza. Thefe are like twitted cordf, 
which arifc from the yolk, and expand in the whit^ 

12 lo 
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fo that they take a pretty firm hoI4 on its tenacious 
fubftaace. I'hefe chalaza are not fixed to the yolk id 
its axis,, but to the fide, fo that the buoyancy of tlie 
yolk keeps it revolf ing as the egg is turned, fo as aU 
ivays to prefent the cicatricula to the upper part of thd 
egg, in whatever way it is placed; confequently it is 
always contiguous to the body of the hen, fo as imme- 
diately to receive the influence of the maternal heat. 
By incubhtion, the principle of life in the chick and 
its membranes is roufed, and the firft perceptible 
change appears in little bloody ftreaks, which, running 
together, form a circle of veflels, and, which, are feen to 
terminate in the umbilicus of the chick. 

This vafcular circle, the mod beautiful appearance 
of any in the oeconomy of animals, ought to be parti- 
cularly explained. In Mr. Hunter's book treating of 
the blood, there is a plate which repreients the embryo 
of the chick in the incubated tggj at three different 
ftages of its formation, beginning with the earlieft vi* 
fible appearance of diftind organization. — The pre- 
parations from which thefe figures are taken, form 
part of a complete feries contained in' Mr. Hunter's 
coUcdion of comparative anatomy. — They are meant 
to illuftrate two pofitions laid down in his work, viz. 
that the blood is formed before the veflfels, and when 
coagulated, the vciTcls appear to rife ; that when new 
veflels are produced in a part they are not always elon- 
gations from the original ones, but veflfels newly 
formed, which afterwards open a communication with 
the original. 

This to me feems an idea founded on a very limited 
view of the ftace of the parts. We mud recoiled that 

Vol. IV. S thU 
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this IS not the formation of new parts or new vttk\u 
The embryo is in that (late of which I bare endoiroured 
to convey an idea, by the term dormant ; pofieffing 
that degree of life which is to be renewed by incuba^ 
tion» or artificial beat^ but which will laft a great 
length of time, and, like the^erm in plants, be brought 
to vegitate only in pardcular drcumftances. The 
traft of thefe vefTels is laid in the original conformar 
tion of the embryo and furrounding membranes, they 
are now merely called into aftion, and we fee only the 
eiFed of this adion. We fee red blood formed ; we 
know that the rednefs of the blood is derived from the 
membranes, and matter which furround the embryo, 
and that it is conveyed to the chick or embryo* Before 
we allow ourfelves to conjedure what is the firft mo- 
tion in the circle of aflions which now take place, we ' 
mud confider whether it be not more likely that the 
firft adion of thefe vefiels is in abforption ; that is, ^n 
abforption in the extremities of thefe veflels, or is there 
firft, an a£don of the heart of the chick ?-^We are 
left to this queftion. Is it probable that a change fliall 
take place in the Buids which fhall ftimulate the veflels ? 
or (hall the heat of incubation ftimulate the veflTels to 
a£t upon the contained fluids ? or, as feems moft pro- 
bable, does the incubation, at the fame time, produce 
a change in the fluids, and ftimulate the veflels to ac« 
tion ? To explain what I fhould rather conceive to 
take place, I Ihall defcribe the probable feries of 
adions. 

In common feed, the fmall germ of the plant hit its 
veflels pafling out into the lobes of the albumen to ab- 
fcrb the food, upon the exiftence of the peculiar cir-^ 

cumftances 
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r tUmdances neceOary to its being {limillated to a^ivity 

I snd growth. We have to obferve, that where the 

I hut was attached in its hufk to the tree, it has left a 

I Jiorous partj by this cribriform kind of plate theraoif- 

-ture of the earth enters ; — that dry fcurfy fubflance 

irhich we obferve on the infide of the fhell, fwells 

trith the moifture which alfo penetrates the albumen or 

kerrlel — the moifture forreiing combinatiuu wiih the 

albumen prepares it for abforptionj the veffels are, at the 

k fame time excited, abforb, and thus nutritious fluids ar^ 

I conveyed to the germ— the nut fpiits by the fwelling 

of the parts, and the corculum or bud fprouts up4 — ■ 

We find then, that iti this inflan^c the grain, or nut, 

is brought into ai^ion by the fluids abfoibed, forming 

new combinations with the albumen or kernel, and 

the aftive exertion of the living powers, beginning by 

Sn operation in the fluids. 

In the fame manner, I conceive, that the incuba' 
don of the egg caufes an aftion firfl in the fluids, not 
the folids (for thefe are folids according to the 
ftrifteft fignification of the term ; and flrong mem- 
'l)ranes, as a little vinegar will (how, when poared up- 
.■dn the albuminous fubflance of the egg). A change 
jfckcs place in the fluids, there ate new arrangements 
I'fciting them for abforptlon, by thofe circles of veffels 
l^hich are laid on the original formation of the mem- 
brane. The fluids af\ as a (limulus to thofe veffels, 
Vhofe alternate acl'-^i and relaxation never ceafe un- 
lU the termination of life. I conceive this explanation, 
which I have offered, to be more confanant with the 
great principles of phyfiology, and an extenfive ana- 
ibgy of fimilar actions in the occonomy, than that ex- 
S :: planattoa 
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planadoB of Mr. Hunter, whiph fuppofes the fpecks 
feen at the fides of the veffels, to be (pots of coa- 
gulated blood, deflined afterwards to become blood 
velfels. For, I am apt to conceive, the red blood to 
be formed only after feveral rounds of the circuIaticHiy 
and to depend upon a more perfeft affimulation thaa 
that firft excited : and that Mr. Hunter is all along in 
this miftake, that he is fuppofing thefe veflels to be 
newly formed, which are laid in the conftitution of 
the membranes furrounding the embryo, and which 
are now only called into adion, and only become ap« 
parent when they convey red blood. 

In the fyftem of the egg there are other circum- 
flances worthy pf notice : as the chick grows by the ab- 
forption of the white, or albumen, the new combina^ 
tions reduce to a lefler bulk the whole mafs, which ii 
within the (hell, and now we perceive the ufe of the 
air-cell, which enlarging, fills up this fpace. When the 
chick has efcaped from the (hell, the yolk of the egg 
is not exhaufted, but it is found to be received into the 
belly of the chicken, and to have a conduit leading 
into the duodenum, by which it is poured into the in- 
teftinal canal. It is for fome time a fource of fupply 
to the young animal un:il its flrength is equal to the 
digedion of its appropriate food. And in this re- 
fped it is :.naIogous to the fuckling of viviparous 

animals. 

Let us now cbferve what analogy esfts betwixt the 

generation, or rather the birth and nourUhment of thc^ 
embryo of the viviparous animal, and thofe of the ovi- 
parous. As to the precife efietfl which the approach 
of the male hai upon the ovarium of the female» 

whether 



Of THE WOMH. ?57 

^whether by this union of the fexes, there is an aftual 
addition to the ovum, or only an influence exerted on 
the parts already there, by the prefence of the male 
femen, it feems almoft needle£s to hope for an abfo- 
lute dedfion. 

The refemblance of the offspring to both parents, 
would influence us at once to conclude, that there 
muft be a union of the parts from both fexes. But 
when we confider how much the peculiarities of indi- 
vidual animals depend upon certain peculiarities of ac- 
tion ; how the conftitutional predifpofuions muft de- 
pend on the fame peculiarities in the adion of parts, 
(ince the doflrine of abforption teaches us, that of ac- 
tual fubftance nothmg is permanent, but all fuffers 
an inccffant revolution and change, of which nothmg 
can remain but certain peculiarities of adion ; we may 
then come to allow, that the male femen merely in- 
fluences the ftate of the parts already formed, and does 
not beftow an a£lual fubftance. 

In the fpeculations on the fubjeft of generation, 
fads and obfervations have been fo very rarely attended 
to, that thofe which have been offered feem to have 
had a preponderance much beyond their real value. 
Thus the microfcopical demonftration of animalculas 
fvimming in the f^men of the male, has given birth ' 
to an idea that they were homunculi, which bong in- 
troduced into the proper nidus of the female, grew up 
to man's eftate. Though, where all is conjecture^ aad^ 
perhaps, aa no better explanation is to be oifered, it 
may feem improper fo directly to contradift any theory, 
ftiil I muft fay, that this is, in my mind, the height of 
^bfurdity. To fuppofe an animal fecreted alongft 

S 3 with 
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With the feminal fluid from the tefticle of the mate 
(and which 9 in all probability^ is the produ&ion of 
flagn^tion and putridity), to fwim and be nouriihed in 
the male femen, and yet to hold that on being intror 
duced into the 'ovaria, it changes from an a£Uve aniv 
mal into an impalpable gelatinous-like mafs^ and, after 
a feries of changes, grows at lad to the maturity (tf 
a human being, is altogether beyond my con^irc- 
henfion. 

The experiments made by the ingenious Dr. Hdglw 
ton, throw confiderable light upon thefe delofive fpet 
culations regarding the impregnation of the female. 
He found by experiments on rabbits, that upon cutting 
the Falopean tubes, forty-eight hours after the cdtus^ 
the impregnation was equally obftruded as when he 
.had cut them previous to admitting the male ; it would 
appear that in thefe animals impregnation is by no 
means the inftantaneous effed of the union of the mal^ 
and female, but that it requires at leaft fifty hours ; 
for, when Dr. Heighton cut the Falopean tubes at that 
period, it did not prevent impregnation. Dr. Hdgh* 
ton proves, that the generative procels is not an in* 
ilantaneous effed, as we (hould very naturally fuppofe, 
but an operation requiring time. That the femen 
does not reach the ovaria during, or immediately after 
the coitus, is fufSciently evident ; and it is ftill more 
fo^ that the ovum is impregnated \ivhile in the ovari* 
um, and nqt upon \x% defcent into the womb, which 
is proved from the foetus fometimes remaining in the 
pvarium, or tubes, and growing to maturity. - pr« 
Heighton fuppofes the fenien only to affed the vagina 
and uterus> and that a cojifent of parts, or fympa^Jt 

IS 
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R communicated along the tubes and ovary to the 
ovum ; and that neither the femeii} nor the aura fe- 
minalis reaches the ovaria. When we look abroad 
for analogies, however, and find the femen of fome 
animals, as fifhes, merely thrown out upon the already 
evacuated fpawn, we cannot readily acquiefce in this 
Opinion of the mere fympathy of the female parts caU< 
ing the young animal into life. 

Leaving this fubjed, we have to obferve, that pre- 
vious to impregnation there is a ripenefs and promin- 
ence of fome of the ova, that by coition the Falopean 
tubes do not inllantly grafp, impregnate, and caufe 
the butfting of the ovum from the ovarium ; but there 
is an adion commenced which gradually brings about 
this change. Whilft the ovary is thus affccled, the 
tubes are preparing for their adion of embmcing 
the ovum, there is an increafed turgefcence in their 
veflels, and an enlargement and fwetling of the fim- 
briated extremity. "When thus prepared, it approaches 
tjic ovarium, grafps, and receives the ovum, and by a 

Iperillaltic motion, probably very Qow and gradual, the 
ovum is conveyed into the cavity of the uterus. 
(JFl 
and 
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■QF THEOVUM, ANDITS CONKECTIONS WITH THItJTB- 
RUS IN THE EARLY MONTHS OF PREONANCY, 



The ovum, when it has defcended into the uterus, 
tad is perfefV in its llrudare, is a foft oval inafs, 
fringed with vcCTels, and compofed of membranes con- 
taining the early fcetus. When opened, or dilTefled, 
H it prefents three cavities, or we obferve the foetus to 
Bife furrounded with three dinin£l membranes. Tlie 
H . S 4 t. Deci- 

L :__ 
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X. Decidua, or -tutuca Ghmeatati, falfe chorian, or 
fppngy chorUn. 4. The chotiaa. 3. The amnios, 
jQf thqfe coats, the outer o;te is fpnaed by the womb, 
(be others confti^ute the ,oTum as.it hat defcended from 
tl)e bfaciam. We flull, in the firfl place, attend to 
the origiaal membraaes ami general conftituttoiL of the 
OTum, and then, to the deciduous covering which it 
'I'eceives in the womb. 

riaii of the Membranes, 




A, The Toetus. B, The Amnios. C, The Chorian, 
D, The Veficula Alba. 

Amnion. The amnion is the veficle which imme- 
diately involves the fcctus. It is a very thin and pel- 
lucid membrane in the early ftage of pregnancy, but 
it acquires ccnfiderable thicknefs and ftrength in the 
latter months, \ 

The amnion contains a thin watery fluid in whicb 
the Toetus is fufpended. In th« abortion of the eailj 
months, we And the quantity of this fluid very great 
in proportion to the whole ovum, and this forms a de- 
lence to the delicate, and atmoft gellatinous fubllance 

of 
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of the fcetuSj while it is a provifion alfo for the regu- 
lar prefentation of the head of the child, for now the 
foetus being fufpended in this fluid, and hanging by 
the umbilicus, and the head and upper part of the 
body greatly preponderating, it takes that pofition 
with the head prefenting to the orifice of the womb 
which is neceflary to natural and &fe labour, the foetus 
being prevented from ibifting in tbe latter months 
by the clofler embracing of the child by the uterus. 

Chorian. The chorian is the fecond involving 
membrane of the foetus ; on the infide it is fmooth, 
and betwixt it and the amnion a gelatinous fluid is in- 
lerpoied. In the early months it is much ftronger 
than the amnios, but in the advanced ftage it has come 
ia contaA with the amnios, no fluid being betwixt 
ihenu And in proportion as the amnios gains ftrength 
to be. of eflential fervice in dilating the orifice of tho 
womb during labour^ the chorion has relatively be- 
come very thin and weak. On the outfide the cho- 
rion is fliaggy. and vafcular, and conftitutes thofe 
minute extremities of the vafcular fyftem of the ovum, 
which attach to the fur£ace of the womb, or rather to 
the flocculent membrane which it throws out. 

The umbilical cord. When we can firft de- 
eern the foetus, it is merely like an opaque oval body 
of the fize of a common fly, and clofely attached to 
the amnion ; but, by degrees, it recedes from it, and 
then we perceive that it is attached by the umbilical 
cord, which confifls of the trui>k of the veflels going 
out from the foetus, and which didributed upon 
tl^ chorion receive the fupplies from the maternal 
fj^eau 

Now 
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Now we perceive that the foetal fyftem which de- 
fcends from the ovarium, is not merely a fcscus or 
embryo, but that this embryo, befides a fyftem of 
veflfels within its own body, is furrounded completely 
with membranes, and that from the vafcular fyftem of 
the embryo, there go out veflels, which bong minutely 
diftributed to the outer veficle, or membrane, and 
aftuated by the fame heart which circulates the bkxxl 
through it, our little corporal fyftem prepares for 
imbibing the due nourifliment from the uterus. 
Vesicula alba. The veficula alba, or umbilicalis, 
is a little veficle which lies betwixt the chorion and 
amnion; it contains a white fluid; it is conncfted 
with the naval or cord, by an artery and vein. Very 
little has been offered as explanatory o£ its ufe, it has 
been confidered as fimilar to the alantob of quadnu 
peds, and having a conneftion with the urachos ; but 
it has no communication with the bladder, and foon 
difappears. Whereas, if it had been for receiving the 
iecretion of urine, it would have been prepared for the 
more mature ftate of the foetus. 

I concdve it not to be improbable, that it is a provifion 
of fupply for the embryo, previous to its perfefl attach* 
^le^t to the uterine fyftem, and during its defcent into 
the womb, perhaps fimilar to the albumen of ovipa<< 
rous animals, but which, after the perfect eftabliih* 
ment of the conne£lion betwixt the foetal and maternal 
fyftem, flirinks and difappears, as being no longer 
ppccffary, 
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jQt THEABDITIONAJ. MEMBRANES WHICH THE OVUM 
EECBIVES fROM THE UTERUS. 

While the ovum is taking the changes conrequent 
jipon impregnation, the womb partaking of the gene- 
ral fympathy which prevails over the whole uterine 
fyftem, taken a change adopting it for its reception. 
Tbe Brft appearance of a£Uoo U marked by a greater 
aftivity of the veffels, a fwelling and foftnefs of its 
fubftance. While on the inner furface there is an 
exudation which being converted into a fpongy mem- 
brane, is peculiarly adapted for the reception and ad- 
befion of the ragged and vafcuUr furfac$„pf th^ 
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In this plan we (UIl be &ble to obrerra the reUtioss 
1 infieftions of the uterine membranes or deddua, 
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as fcen and defcribed by Dr. Hunter, and of their' cor- 
reftnefs, my obfervacions in difleftion leave no doubt 
in my mind. AA^ The uterus in out-Kne; B, the 
amnion with the foetus ; Q the chorion. Novir it is 
obferved, upon a careful examination of an abortion 
of the early months, that befidea the chorion and 
amnion, there is a fpongy membrane of two diftind 
lamina which invefts the chorion. The outern&oft of 
thefe is found to furround the whole ovum, even in- 
vefltng that part which has become the placenta by 
the accumulation of vefiels* This outer membrane 
then may be rcprefented by the line DD. It is rcpre- 
fsnted as adhering to the furface of thewomb, as k 
mud do in fa6t. We obferve again, that it is per- 
forated where the Falopean tube enters the womb» 
that at this part it is not formed ; fo that, according 
to Dr. Hunter, and the preparations which I pofleft^ 
thefe tubes open into its infide. 

Upon dideding up the outer lamina of the decidua, 
wc fmd that where the placenta cpmmences, it is re* 
fkfted over the furfiace of the ovum and the ihaggy 
chorion of the ovum, fo as to be reprefented by the 
letters ££. We fhall now underftand the diftin^on 
betwixt the Decidua V£Ra DD, and the Decidua 
Rcflcxa EE, 

It would appear that this membrane is either com- 
pletely formed, or at lead the fluid which is to form 
it, is thrown out previous to the defcent of the ovum ; 
indeed, fo intimate is the fympathy betwixt the whole 
uterine fyftem, that this membrane is formed in thofe 
cafes where the ovum does not defcend, but conftitutes 
the extra uterine conception. 

Dr. 
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Dr. Hunter fuppofcd, that the ovum paffed into the 
cavity of the uterus whilft the coagulable lymph was 
pouring out by the arteries of the uterus, and that it 
was thus immerfed in, and furrounded by the decidua, 
for he could not conceive that it could gaia admif- 
fion betwixt the lamina of the membrane already 
formed. 

I fhould conceive that the ovum A, upon its de- 
fcent gets intangled behind the deciduous membrane 
B, by which means the ovum is not left loofc: in the 
cavity of the womb, but is foon attached and fur- 
rounded with a membrane, or vafcular web, from 
idiich it can immediately draw fuppUeSt and by this 
provifion alfo its adhefion to the fuperior part of the 
ttterut is infured. But as the fame aflion of the ute- 
rus continues, and, as we mull naturally fuppofe, be 
rather occaConed by the prefence of the ovum in its 
cavity, the furface of the uterus at A continues to 
throw out a coagulable matter which furrounds that 
part of the ovum, lb that tbis^wiU immediately become 
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A, The Deei^ia Ftrrv, fonned bdbte the ddbcfit o^ 
die ovum. B, the Dectdua ReJUxa, fonned by tht 
OTum getting betund h, aad pufliing it down. G^ tbc 
efllorefcence which continoed to be poured one, fur- 
rounds the dpper put of the orum, and which^ from 
its more immeiiate fupply from the uterus, will in 
time form the foie fupport of the fstus, viz. the ate* 
rine portbn of the placenta. 

Op the placenta, and of ths notmtioh of 

the fcetus. 

Wheh ths oTum firft dcfcends into the utehiSj the 
fleecy fur&ce of the chorion ellabliflie; a univerlal ad- 
hefioQ, b<Jt no fooner is the attachment of the oram 
eftablifiicd, than the veflek of the fcetus wlueh are 
imiveTfallf diltributed over its furface, beg^ to accn^ 
mulate to that point from which the more abundant 
fupply is obtained. Thus, from the univeHal sdhe' 
fion the vefleU^ of the foetus are maSed and acctH 
tnulated together, fo as to form a thick cake or -pla- 

cenia. 




cents. This takes place upon the fame principle 
that the roots of a plant ftretch towards the foil bcft 
fiiited to it, or the branches and leaves of a plant 
grow and fpread towards the light. The placenta is 
deflined to adhere to the fundus of the womb, and 
there we obferve the accumulation of the large vefiela 
of the womb, it being equidirtant from the feveral 
Iburces of blood ; and to this point is the tendency of 
the veiTels of the chorion fo great, that we fomellmes 
See the veflels of the cord running three or four inches 
ttpon the membranes before they reach the placenta, 
evidently Oiewing that the point to which the umbili- 
cal cord had been originally attached, was not oppofite 
to the more vafcular part of the womb; but that the 
veffels had to flreich and elongate fome way frora the 
infertion before they accumulate in form of the pla- 
centa, towards that part of the uterus where there wai 
the greater valculariiy. 

But the formation of the placenta on the fundus of 
■the womb is not conftant, although there are many 
provilions for enfuring attachment there. But when 
it does form low in the womb, or on the orifice iiffilf, 
We then perceive the reafon of nature's felicitous care 
in preventing it ; for it occafions the moft dangerous 
floodings from the placenta prefenting on the approach 
of labour, and its connections being neceffarily torn 
up previous to the delivery of the child. 

The placenta of the advanced ftage of gellation is a 
mafs formed partly by the accumulations of the veffels 
«f the foetus (the trunk of which is the umbilical 
cord), and partly of a vafcular and cellular portion 

formed 
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formed by the uterus. On the fufface attached to 
the womb, the phuienta exhibits deep and irregular 
fiflures which di^de it into lobes ; but on the inner 
furface is fmooth from the invefting membranes, Imt 
raifed into irregularities by the numerous and tortuous 
ramifications of the umbilical veflels. When ruddy 
torn or cut into, it appears to be a fpongy fubftance, 
formed in a great part of an irregular tiflue of 
veflels. 

In the human fubjefl we find, that the maternal 
part of the placenta is thrown off with the other fecun- 
dines, and does not feparate from the foetal part of it. 
While, in other viviparous animals, the monkey ex- 
cepted, the filamentous extremities of the foetal vefTels 
feparate from the glandular mafs formed by the mater- 
nal veffels of the uterus. 

The placentary veffels of the foetus never touch the 
furface of the womb, but communicate with the ma« 
temal fydem through the veffels of the womb, which 
pierce the deciduous membrane. Still the queftion of 
the precife manner in which the veffels of the foetus 
communicate with thofe of the mother remains unde- 
termined. I conceive that in the early ftage the deci- 
duous membrane being thrown out by the action of the 
uterine veffels, thofe of the chorion (tretch into it, and 
abforb the nourifhment. The decidua is a vafcular mem- 
brane, but it has, at the fame time, a peculiar fpongy 
texture. This fpongy, or reticulated ftruckure of la- 
mina of the decidua ceafes where the placenta is af« 
fixed. When we carefully diffeft up the decidua to 
the margin of the placenta, it is found to be be more 
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rigid, white, firm, and thick *. When We examine 
the outfide of an entire ovum, we obferve that at 
ttie place covering the placenta, it is corrugated 
and full of irregular eminences like the convolu- 
tions of the brain, and amongfl: thofe irregularities 
many fmall convoluted arteries may be difcemed, 
with fpots of extravafation and the flat mouths of 
veins% Upon diflfeding up this maternal part oC 
the placenta, we find it to form the firmed part of it ; 
and by the difference of colouis as well as by the pof- 
fibility of tearing it up, or diiTeding from the mafs of 
veflels of the chorion, we recognize it as the decidua* 
This union, however, betwixt the maternal and foetal 
parts of the placenta is intimate, and it is impof&ble 
to determine by diiTedion with the knife, whether 
there be inofculations betwixt the maternal and fcetal 
veffels, or whether the nourifhment of the foetus is by 
abforption, nor can we didinguifh in the firft months 
the cellular inter texture which may be obferved in the 
placenta of the full time, as defcribed by Mr. Hunter* 
In explanation of this part of our fubjed, I have 
purpofely differed, and made drawings of the ovum 
in feveral ftages. This point of anatomy relating to the 
decidua, is particularly explained in Plates VI. and « 
VII. to which I refer the reader. 

Of the ltquor amnii, as conducino to the 

nourishment of the foitus. 

Some phifiologifts obferving the ftricl analogy, 
which exifts between the funftion of the placenta and' 

* I fpcak after diire^Sing the ovum of the third month. 

Vol. IV. T the 






i/O OF THE WOMB. 

the lungs of bresithing animals have conceived, that 
the liquor anuiii is the fource of nourifliment, and 
that it is taken into the ftomach« I believe they have 
conceived fome analogy to exift ^wixt tfie albumen 
of the egg and the liquor amnii, which in their mindr 
has ftrengthened this opinion. But there is here no 
analogy ; we have feen, that the embrio of oviparous 
animals being formed with the yolk in the egg-bed or 
ovarium, defcends into the uterus, and there receives 
the addition of the albumen or white. On the other 
hand, we find that the ovum of viviparous animals is 
formed in the ovarium ; and that the liquor amnii be- 
ing within the membranes of the ovum, muft be the 
production of the foetal fyflem. Further, when the 
ovum has defcended into the womb, and grown to 
fome maturity, we fee that there is no connexion 
by vefiels betwixt the foetus and mother but through 
the placenta ; that the liquor amnii is within the in- 
volving membranes of the foetus, and that confe- 
quenrly it mud be thro\%7i out by the veiTels of the 
foetal fyftem. Thus, to fuppofe the foetus to be fed 
by the liquor amnii, would be to fuppofe it to draw 
refources from its own fyftem, and that the veflels 
poured out a fluid, which is afterwards to be taken 
into the (lomach *. But without adducing arguments, 
it is fufficient to lay, that foetufes have been brought 
forth, monftrous in their conformation, and without 
mouths yet well grown. 

• A greater dbfurJity than that of which a foreign author is 
guilty cannot be imagined, became the liquor amnii, or fome 
fluidy is found in the trachia» he fuppofes that the fistus relpiresj 
aad receiTCi oxizination from the liquor amaii. 

Of 



of the womb. • 2; i 

Of the placenta as the source of nourish- 
ment to the fcetus. When we confider the mere 
fpeck of the embrio in the firft weeks, we fee that it 
can have no other fource of nourifhment than through 
the extreme veffels of the chorion, connefted with the 
Ihort umbilical cord ; and we may be convinced alfo, 
that in its progrefs to maturity, when the general 
Connections of the chorion ceafe, and the placenta is 
formed, the fole fupply is through its veffels. Regard- 
ing the manner of the communication betwixt the vef- 
fels of the mother and child there are many opinions. 
The fimpleft explanation, but the furthcft from the 
truth is, that the arteries of the womb are continued 
into the veins of the foetal portion of the placenta. That 
on the other hand, the arteries of the foetal fyftem arc 
continued into, or inofculate with the veins of the 
womb; and that thus, the blood of the mother's 
fyftem is carried by direffc inofculation. A little in- 
veftigation will convince us, that this is a very unlikely 
cpnjefture. We fee the embrio furrounded with its 
veffels, and forming a complete fyftem within itfelf, 
defcend into the womb. We fee that the attachment 
betwixt the furface of the ovum and the womb, de- 
pends on a reciprocal adion betwixt them ; aiid when 
the fcetus is feeble, or difeafed, or when it dies, the 
uterus immediately feparates from it, as from a dead 
part, and there is an abortion. Again, it is not na- 
tural to fuppofe, that the circulating fluids of the adult 
are calculated for the circulation in the embrio, or that 
the blood of the adult is fit for the circulation of the 
foetus. When we injeft the veffels of the foetus, we 
find the veins and'arteries of the umbilical cord to in- 
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ofculate freely wich each other, and the fluid patflcs 
from the arteries to the veins with little extravafation 
or efcape of fluids and fuch only as may be fuppofed 
to pafs from torn veffels. Again, the bleeding of the 
child does not draw from the maternal fyftem ; for ex- 
ample, when the accoucheur has to perform the opera- 
tion of embrioulcia, and when the arteries of the brain 
pour out their blood, the woman does not fuffer, nor 
IS there any danger of haanorrhagy from the cord after 
the delivery of the child. Again, what does the ana- 
logy of other animals fiiow us ? We may obferve, ia 
the firft place, that probably on account of the pecu- 
liar form of the womb of woman, and in thefe cir- 
cumflances to guard her from danger of hacmorrhagy 
during delivery, it is ncceflary that the placenta fliould 
be accumulated towards the fundus of the womb. 
Now, to allow lefs danger of the reparation of the fe- 
cundlnes from the womb> and confequent abortion, 
there follows a neceffity for the human placenta being 
attached in a particular manner ; and in place of the 
maternal part of the placenta remaining with the 
womb, as in other animals, the whole mafs feparates 
on the delivery of the child. The neceflity for thisi 
firmer attachment of the human placenta, caufes tlic 
connexion betwixt the foetal and the maternal por- 
tions to be very intimate, and the manner of the 
vafcular connexion by no means eafily demonftrated. 
In other animals, however, for example in thofe 
^hich have the fmall and numerous placenta, or coly- 
iidones, the foetal and maternal pbrtions of the pla* 
centa feparate cafily ; the maternal part being a pro- 
minent vafcular bed, which h 4 part of the . womb, 
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and is not deciduous. Here we find, that the glandu- 
lar-like portion whicli belongs to the womb may be 
minutely injeftal, and no panicle of colour pafs into 
the fcetal parr ; and again injedion (liows the fcetal . 
portion to he merely compofed of the 6eecy extremi- 
ties of veflels, which, however, minutely injefted, do 
not (how any inofculations with the maternal veffels; 
in Qiort, here the connexion betwixt the extremities 
of the two fyftems is fo very loofe, and the filaments 
fo minute, and altnoft like an impalpable mucus, that 
We can imagine no other kind of conneftion than that 
the extremities oF the umbilical vefTels take up by ab- 
forption the nulriiious matter neceflary for the fyftent 
of the child, aad that this is fecieted by the veflels^ 
the womb. 

InTeftigation in every department of natural hiflory 
fhows a fimilarity, and a fimpUciiy in the operations 
of nature. Comparative anatomy may be brought 
with much advantage in illuftration of the very obfcure 
laws which guide the funftions of the parts of genera- 
tion. When we turn our attention to the egg, we 
find, in the firll place, that the vafcular lyftcm is com- 
plete within itfelf, and requires no permanent connec- 
tion with the maternal fyllem to invigorate it's aflion.' 
We find that the artery which paffes out of the umbi- 
lical cord of the chick, and which is diflributed to the 
membranes of the white, pulfates (Irongly, and carries 
venous coloured blood. We find the returning vein 
carrying arterial coloured blood. We find then that 
ihcfe veflels mufl have a double fundion, they imbibe 
the nourifliment from the, white, and convey it to 
the increafe of the chick; and they at the iame time, 
T 3 perfjrm 
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perform an aftion fimilar to that of the pulmonary 
veflels of the adult, feeing that they carry out dark- 
coloured blood, and convey it back to the chick, of a 
bright vermilion colour. Now, I do not conceive, 
that this change upon the blood is performed by the 
communication with the atmofphere through the 
fliell, for I fee no diftin£kion in the colour of the veffels, 
whiclr are contiguous to the membrane of the (hell, 
and thofe which are removed from it by the expand- 
ing of the air-cell. Further we find, that there is an 
intbrmediate kind of generation in fi(hes which are 
oviparous, but retain the egg within their womb, until 
the foetus is matured \ here no communication with 
iii air or water can be allowed. 

Since we fee that the chick in ovo is capable of mi- 
niftering in every eflfential particular to its own increafe, 
wherefore fhould we fuppofe that the foetus of vivipa^ 
rous animals has any other more particular conneftion 
with the womb of the mother ?— The difference is in my 
mind this fimply ; the ovum of the oviparous animals 
defcending through the convoluted and inteflinal-like 
womb of the hen, accumulates a quantity of matter 
around it, which ferves every purpofe of nutrition 
when the enibrio Ihall be finally feparated from the 
maternal fydem ; but in the viviparous animals the 
ovum defcending into the womb remains there, and 
has an inceffant fupply of nutritious fluid, fecreted 
from the veflels of the womb, as it is required by the 
appetency of the fcctal fyftem. As in the egg, the 
membranes furrounding the white have the fame effect 
upon the blood, which is afterwards produced by the 
lungs ; fo has the placenta of viviparous^ animails th<; 

double 
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double funflion of fupplying nourifliment, and the 
oxigination of their blood. The umbilical vein carries 
back pure arterial blood, and the common opinion is, 
that the blood of the fcetus coining in contad with the 
blood of the maternal ^fyftem, receives the principle 
from it, which bedows this quantity of colour, with 
other necefldiry qualities, of which this of colour is 
but the fign to our obfervation. It is not neceifary to 
this change on the foetal blood, that it (hould come in 
immediate contaft with the maternal blood, for it is 
poffible, nay probable, that the matter thrown out by 
the maternal vefiels, whilft it is nutritious, has alfo in 
it, in a condenfed, and not a gafeous form, that which 
is eflfential to the change of the blood of the foetus from 
the modena colour to bright vermilion* 



OF TIfE EXTRA UTERINE CONCEPTION. 

We find feme curious fa£ls relating to the aftion 
and fympathy amongft the parts of generation, proved 
by the cafes of extra uterine conception. When na- 
C9re, baulked and interrupted in her ufual courfe of 
operation, (hows unufual refources, it would appear, 
that the ovum, after impregnation, has in fome cafes 
remained attached to its original feat in the ovarium, 
perhaps owing to fome want of due fympathy and 
fynchronous aflion of the Falopean tubes, which 
fhould grafp and receive the ovum. In other inftances 
the ovum has been received into the Falopean tubes^ 
but dther from a want of fufficient dilatation and ac- 
tion in them, they have not been able to propel it for- 
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ward, or the ovum taking upon ic that aftion which 
is deftined to form its connexions with the uterus, ad<- . 
heres, and is enlarged in the tube, fo that it cannot be 
conveyed down into the womb. 

But the moft curious inftance of the extra uterine 
conception is, where after impregnation the ovum has 
dropt from the ovarium, and lies in the cavity of the ab« 
domen amongfl: the vifcera. Here alfo the vefieU of the 
fleecy chorion fpread, and attach themfelves to the 
furface of the vifcera. 

Thefe inftances of deviation from the natural adion 
eS the parts after conception prove to us, I think, that 
from the moment of impregnation there is a principle 
of life and a^vity in the fyftem of veflels of the ovum, 
and that at a ftated period this adion becomes fuch^ 
that the efflorefcent veflels of the furface of the ovum, 
attach themfelves to whatever vafcular furface they are 
in contaft with. Further, it feems to (hew, that in 
the womb, and in the deciduous membrane which it 
prepares for the reception of the ovum, there is nothing 
very particularly neceflary, and that any vafcular fur- 
face will take upon it the fame changes, and being 
excited probably to fome peculiarity of adion, will in 
--every thing eflfcntial fupply the growth and nouri(hment 
of the ovum and foetus. 

It (hows us how far the zQion previous and confe* 
quent to impregnation is a univerfal and fympathetic 
excitement of the uterine fyftem ; that the decidua is 
formed in the cavity of the womb, although the ovum 
does not defcend. This points out to us how careful 
nature is, that there (hall be a reciprocal a£lion in the 
ovum and womb, fo as to enfure the adhefion of the 
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ovum, and the ready fupply of a proper iiidus for it, 
when it {hall have defcended into the cavity of the 
womb. It informs us, ttiat the uterus is a fpongy 
and vafcular bed, having peculiar fympathies whidi 
aduaie Its veiTels, and a form of veflels adapted to 
quick acceliiration of adion fo as to grow, enlarge, 
and fupply the fecundines with nouriOimeut. 

It is not, however, in the mere adhefionand fupply 
aETorded to the fcctu^, that the peculiar adaptation of 
the womb for the reception of the fcefus ts fliown, but 
in the provifion for the delivery of the child at a regu- 
br and ftated period. For, it ig a curious faft, that 
in the cafe of extra-uterine fcetus, on the expiration 
of the nine months, the uterus takes upon it that 
aclion, and that excitement of its mufcularity which is 
dedined to expel the factum Accordingly we lind, 
that at the ufual time of uiero-geftation, there are 
pains excited, and Hooding, with the difcharge of the 
decidua from the womb, although it contains no 
fcetus. 

Nay, further it would appear from the refuk of 
feveral cafes, that at the expiration of the natural 
term of utero-geftation, the fcetus indicates that it i» 
governed by prefcribed laws, which render a change 
neceiTary, and (how that its fyftem is no longer fit to 
be fupplied through the piacentary velTels, and as la 
the Situation of extra-uterine fcetus this change cannot 
take place, it dies and becomes with its fecundines, as 
a load of foreign or dead matter in the belly. This 
event is generally followed by the death of the mo- 
llier, though fometimes an abfcds ha5 opened and dif- 
charged tbe fcetus* or after mvxii fufli^rtDg, the bones 
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have been dtfcharged by ftool, with much matter and 
colliquative diarrhsa. 



Of the womb at the full period of gestation 

and of delivery. 

To complete this view of the female parts of gene- 
ration, it remains only to fpeak of the ftate of the parts 
at the full term of nine monchs» and to obferve the 
procefs of a natural delivery. 

The rapid increafe of fize of the pregnant womb in 
the (bort fpace of nine month 8> is perhaps the moft 
furprifing phenomenon of the whole animal oeconomy^ 
it fhows the power of a peculiar excitement in calling 
into afiion a partial and local fyftem of veflels. This 
ftate of pregnancy is the fiirtheft from a ftate of diften- 
tion, in fo much, that it is obferved the wombs feels 
peculiarly foft on impregnation, and as if but imper- 
fedly filled by the ovum. This foft ftate is a fign of 
vafcular aftion. We may often obferve in the dif- 
cuftion of a tumor, that before any change takes place, 
it fwells and becomes foft, and this even where the tu* 
mor is about to be abforbed. 

The fundus of the uterus is the part drft enlarged ; 
and afterwards the inferior parts ; at length the cerVix 
is obliterated, and the uterus, which was originally 
pyriform, becomes nearly oval, and the diftentiout as 
we have remarked, is greateft on the back part of the 
womb. In the firft months the uterus fmks lower in 
the pelvis, they fay, from its weight, but the fpedfic 
weight of the uterus U not increafed, and on that ac« 
count it fliould not fmk deeper } it is, perhaps^ rather 
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from its enlargement, and the difficulty with which the 
fijndus makes it way among the vifcera in the brim of 
the pelvis. Having defcended considerably, , the os 
tines projefts further into the vagina, but the fundus 
continuing to enlarge, at lad emerges from the circle of 
the bones, and then from the conical form of the ute- 
rus, it fometimes rifes fiiddenly out of the pelvis ; now 
the vagina will be found elongated, and the os tineas 
removed from the point of the finger. 

Now the ligaments of the womb direft it forward, 
and it rifes clofe upon the abdominal paries, and before 
the bowels ; in the firfl: pregnancy it rifes almoft direftly 
up ; in fubfequenc pregnancies from the greater relaxa- 
tion of the integuments and the abdominal mufcles, it 
is allowed to fall more forward ; about the fourth month 
of pregnancy, the womb may be felt in the abdomen, 
and rifrng out of the pelvis i in the fifth month the 
fundus is about half-way betwixt the pubes and navel; 
in the feventh, it is about half-way betwixt the navel 
and fcrObiculus cordis ; in the eighth, it is at its highefl, 
and towards the end of the ninth month, it rather 
fubiides. Finally, immediately before labour it de- 
fcends remarkably, and (hifts into the middle of the 
pelvis, fo as fairly to prefent the orifice of the womb. 

The mufcularity of the uterus is increafmg from the 
firft moment of pregnancy. As the uterus increafes ia 
thicknefs and is diftended, the mufcular fibres become 
more di(lin£t, and their power of contradion greater ; 
but what is very particular is the great mufcular eflfortt 
made by the womb during labour by thefe fibres, which 
have not till that time felt the ihmulus to adion, or 
t>een allowed to contract* 

When 
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When the period for the approach of labour is ar- 
rived, the nature of that vifcid fecretion which feals 
up the orifice of the womb is altered, it lofes its vifci- 
dity, and all the parts are relaxed and prepared for the 
tranfmiHion of the head; even thofe rigidities, ftridures, 
or callofities of whatever kind, which would feem to 
promiTe an abfolute obftrudion to the paflfage' of the 
child, yield and relax previous to labour. The a£lion 
of the womb is at firft feeble, as might be expefted, 
and accoucheurs have marked thefe (lages of a natural 
labpur. 

ift. The womb has fufFered no diminution of its 
fize ; the membranes are entire, and, of courfe^ the 
contractions of the womb are feeble, becaufe before 
it is allowed to make fome contraAion its efforts are 
not ftrong. This is a provifion for the firft ftage of 
labour being flow ; by and bye the orifice dilating, the 
membranes with the waters are felt protruding. The 
membranes and water is as a foft conical cuQiion, 
gently dilating the paflbge ; and in this ftage there 
Ihould be no officious interference. While the mem- 
branes are entire, both the mother and child are in 
perfeft fafety. 

2d. The orifice continuing to dilate, and the efforts 
of the womb increafing, the membranes burft, and the 
head of the child preffes on the orifice ; then the 
womb is allowed to contrad : this contraction is a 
ilimulus to greater efforts, and, in a few pains, the 
head defcends in to the cavity of the pelvis. The ori- 
fice is completely retraced, and there is no longer a 
niark of divifion betwixt the womb and the vagina ; 
ihcy are as one canal. If, however^ the membranes 
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are burft too early, the labour is not accelerated, but 

retarded. The orifice is not dilated by the foft and 

clafilc membranes ; the head of the child prcffes broad 

; on the orifice, which becomes rigid, and perhaps in- 

k flamed, its dilatation is flow, and the labour tedious. 

» Though, from the form of the bones, and particularly 
by the retiring of the facrum, there is a provifion and 
guard for the foft parts of the mother againft compref- 
Con by the head ; yet nature intends this flage to be 
fcort, for it is the period of danger. There is now 
obftrudion of urine and fxces^ and the vefTcIs of the 
parts fuffer compreflion. 

3d. Now the head of the child prefenting at the ori- 
fice of the vagina, forms a third ftage ; it is the ftage 
of moft exquifite fufiering : the head is pulhed for- 
ward during every pain, and recedes again in the ab* 
fence of pain. An interval of rcfl: precedes this ftage, 
at lad the pains return, and the hard head of the child 
coming to prcfs on the orifice, and the womb coming 
in clofe contaiS with the body of the child, the pains 
are redoubled in ftrenglh. The face of the woman* 
fwrhaps, before pale and fiat, becomes red and turgid, 
(be eyes gleam, and are inSamed ; the pulfe becomes 
quick and hard ; and from the exquifite expeiflation. 
of relief, (he looks wildly round on her atxendants, 
lofmgallreafonandrecoUeaionj file is frantic, with the 

^ noft agonising pain to which the human frame is fubjeft. 

m Kow the occiput of the child begins to project with its 
wrinkled fcalp through the external pans, but nature 
intenJs that thisalfoihould dilate flowly ; the ligaments 

SOS coxigis rdiit feveral chroes, and dtred the 
head 
L 
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head forward under the pubes ; at Iaft» after fereral 
pains, it rifes with a half turn, and is delivered. 

4th. The fourth ftage, is the delivery of the body 
and fhoulders ; and, 

5th. The fifth ftage, is the delivery of the placenta. 
The placenta is expelled by a continuation of the fame 
adion of the womb, and is part of the natural pro- 
cefs. Firft a flow of the liquor amnii and blood fol- 
lows the child, and the woman lies for a time ex- 
handed; the extreme pain and excitement havmg 
ceafed. The womb generally recovers its powers in 
about twenty minutes, and then there is grinding pain 
in the belly, and the placenta is detached and expelled, 
or is puihed down into the vagina. 

Thus we have (ketched, in the mod fuperficial 
manner, the progrefs of a natural labour, with a view 
merely to explain the general notion of the entire 
fun^on of the womb, not with that minutenefs which 
the accoucheur would look for in treating the fubjeft. 
Let us, for an inftant, attend to the flate of the um- 
bilical cord» and the final contraflion of the womb. 

I have already obferved, that while the membranes 
are unbroken, the child is fafe, that is to fay, there 
is no danger of the compreilion of the umbilical cord ; 
but when the membranes have burd, and the waters 
are evacuated, the cord mud fuffer a degree of com- 
preflion betwixt the uterus and the child, and there is 
danger that the cord may fall down before the head, 
tmtirthe head has defcended into the brim ; as the 
uterus contracts, and as it were follows the child, the 
cir€ulati(Mi through the placenta mud become feme* 

•7 what 
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what dif&cutty and the ufual fundion correfponding 
with that of the adult lungs init)aired. This muft be 
much more the cafe when th^ child is delivered, and 
the placenta remains in the concradled womb. No 
doubt nature intends by this, that the fun£Hon of the 
placenta (hall be gradually diminiflied, and not fud- 
denly cut off, that the child may feel occaiion for the 
play of the mufcle& of refpiration, and that the func- 
tion of the lungs inr.y, by degrees, take place of the 
iimftion of tiie placenta. When the child is firft de- 
livered, the cord pulfates ftrongly ^ when the child 
cries, it becomes feeble ; at firfl:, the child has ftrong 
and irregular catches of the refpiratory mufcles, but 
by and bye it breathes more regularly, and cries lufti- 
ly. At (irfl: the breathing only renders the pulfation 
of the cord feeble, but -prefently the pulfation becomes 
fo weak, that it is felt only near the umbilicus, and ic 
ceafes when the regular and interrupted breathing is 
eftablifbed, and the crying ceafes. . 

The delivery of the child and placenta is followed 
by a confiderable efflux of blood. But after this 
there continues a difcbarge from the uterus, which 16 
called the lochia. It is like the exudation of blood 
from an extenfive wound, in as much as by the con- 
tra^ion of the veCTels from which it flows, it becomes 
ferous in a few days, and ceafes gradually like a 
baemOrrbagy. 

This open difcharge from the womb after delivery, 
ia no doubt a provifion againfl the confequence which 
would naturally refuU from the fudden and perfed ob* 
ftrudUon, and the activity of the uterine veflels confe- 
quent on delivery. By this difcharge the activity of 

the 
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the veflels is gradually relieved^ and as it is a dif- 
charge taking place of the adive (late of the womb. 
So the fecretion of the milk in the breads, and the 
giving of fuck, caufes the difcbarge to ceafe much 
fooner than it would do if the mother were not the 
nurfe* 

OF THE MAMMiB. 

In man and in children of both fexes, there is no 
mark of the breaft> but the little cutaneous papilla, or 
nipple. Thefe tubercles are, however, furrounded 
by a zone or dlik, of a brownifh red colour, the areola. 

At puberty, as we have (aid, the breaft of the female 
becomes protuberant, and thofe parts which were in 
miniature, and without adion, quickly, grow into a 
firm glandular mafs (fpeaking anatomically). The 
ibape, rotundity and firmnefs of the gland depends 
much upon the adipofe membrane furrounding and 
inter feeling the glandular body. 

The glandular part itfelf is divided into little maflfes, 
which again conlift of fmall granules. Thefe feveral 
fubdivifions of the glands are clofely furrounded by 
membranes. 

The laftiferous dufts are gathered together from 
thefe lefier granules, and unite into 1 2 or 1 5 in num- 
ber of a very confiderable fize, as they converge to- 
wards the root of the nipple. When milk is fecreted, 
the glands are large, a remarkable didention of the 
dufts alfo takes place, for they are then become tor- 
tuous and varicofe, and ferve as refervoirs of the 
milk. Where they pafs through the nipple, however, 

*6 they 
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they are again contrafted, and open by fmaU pores 
upon its furface. The nipple is of a fpongy and 
eladic nature^ and fuflfers a diflenfion or erection* 
When the nipple is contra&ed, the la£{iferous du£t$ 
mud be compreflfed, and perhaps coiled together, fo 
that the milk cannot flow, or flows with difficulty : 
but by the fucking of the child, the nipple is didended, 
and the dudls elongated, fo that the milk flows. There 
open upon the areola feveral fuperBcial or cutaneous 
glanas, which pour out a difcharge to defend it and 
the nipple from excoriation. 

Of the arteries, veins, or lymphatics of the mamm£, 
we need not treat here. 

We have many occaGons to obferve the confent and 
fympathy which exill betwixt the womb and the 
breads. On the firft period of the menfes, the breaftg 
are much diftended. In many women at each return 
of the difcharge, a degree of fwelling and {hooting 
pain is felt in them, ana the enlargement and flioot* 
ing pain in the bread, with the darker colour of the 
areola, is marked as the mod prominent fign of preg- 
nancy ; with the ceafing of mendruaiion, which is the 
ceifation of the ufual excitement and aftion of the 
womb, the breads contract and are abforbed. Any 
unufual dimulus or irritation in the womb, as poly- 
pus, or cancers, or even prohpfus and excoriation, 
will afFcft the breads, aiufing them to enlarge and be- 
come painful. 

When the funftion of the parrs ceafe, they feem to 
feel the want of the ufual excitement to correft action, 
and are apt to fa;l into difcafe ; fo it is at lead with the 
womb and mammae, for at that period of life, when 

Vol. IV, U the 
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the fyftem is no longer able to fupport and give nou* 
riihment to a child , and thefe parts fubfide from their 
ufual aftion, they often become fchirrous or cance- 
rous^ and terminate exiftence by a tedious, painful, and 
loathfome difeafe. 
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CHAP. I. 

OF THE LYMPHATIC AND LACTEAL SYSTEMS 

Of VESSELS. 



INTRODUCTORY VIEWS. 

Vr E have underftood that the red blood circulates 
in the body, through veffels (the arteries and veins) 
which have a direft communication at their extremities 
by inofculation ; that although tbefe veflels lie parallel 
to each other, and extend from the heart to the re- 
moteft part of the body, yet the blood is faid to pafs 
through the circulation, becaufe it is tranfmitted from 
the veins into the arteries through the medium of the 
heart ; and from the extremities of the arteries diredly 
into the veins, returning again to the centre. In this 
tranfmiffion of the blood through continuous tubes, 
there is. in the coats of the velTels an alternatTdn of con- 
traflioh and relaxation which impels it forward. But 
befides thisfe arteries and veins carrying the red hlqod 
through the body, there are other veffels more remote 
in their conneftion with what is generally called the 
circulating fyftem of veffels. 

SECTION L 

OF THE CAPILLARY VLSSELS. 

Thi: capillary veffels are thofc extreme branches 
which are as minute as hairs ; but thii:, though the 

U A literal. 
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literal, is not the general meaning of the term. By 
capillary veflfels is rather underftood thofe branches in 
which the changes are wrought from the blood, and 
which are either fo minute as not to allow the pro- 
mifcuous flow of the blood, or poflefled of fuch a 
degree of irritability and appetency, as only to allow 
certain parts of that fluid to be tranfmitted. 

It is proved that in the living body there is no ex- 
udation } but no fooner is the animal dead, than the 
fluids exude from the veflels, the fecretions pafs through 
the coats of thofe receptacles which formerly contained 
them, and the whole parts partake of an univerial 
colour. From this fimple fad, we are led to think 
that a property exifts in the living fibre, which by con- 
tradlon or fome other property repels the fluids. 
Admitting this, it is very natural to fuppofe that the 
fibres, and more particularly the veflels, have a difcri« 
minating property ; fo that the capillary texture of 
each organ pofTefTes fenfibility, which has its relations 
to the fluids pafling through them, or to be fecreted 
from them. 

If we admit this, we may alio forfee the explanation 
of the mofl: puzzling phenomenon of inflammatioiL 
Inflammation is the effeft of excitement: there is 
increafed aftion of the arteries ; and by the operation 
of the fame caufe, there is a dedruction of the natural 
fenfibilities of the capillary veflels, fo that they no 
longer are poflefled of their diftinguifliing fenfibility, 
and they admit the promifcuous paflage of the red 
blood : they become dilated by the a£tion of the 
arteries, and vifibly diflended with red blood. The 
efie£t is not merely the mechanical derangement of the 

particles 
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particles of the blood. The ch emical changes which 
take place in the extreme veflels are difordered, and 
the blood depofits upon the extreme branches of the 
nenrous fyftem an unufual proportion of irritability ; fo 
that with the rednefs arifmg from the circulation of 
red blood through the hitherto pellucid veiTels, in parts 
not endowed with fenfibility, there is acquired an 
unufual fenfibility» and the power of tranfmitting the 
fenfation to the fenforium. Since we fee that in an 
inflammatory (late the pellucid veins tranfmit red blood, 
and that this red blood mufl: be fupplied by the ferous 
arteries ; then it is proved that anfwering to the pellucid 
arteries (in their natural ftate) there are pellucid veins. 
We Ihould acquiefce therefore in the opinion that fup- 
pofes both the arteries and veins to have pellucid capil- 
lary branches anfwering to each other, collateral to the 
larger and more palpable anaftomofis of their red 
extremities. Thefe anaftomoflng branches of the 
arteries and veins in which the red blood is feen to 
circulate, perpetuate the dow of the greater part of the 
blood back to the heart, while the feveral fecretions are 
performed in the capillary vefleb*; but there is no 
reafon to fuppofe that the fluids fent from the arteries 
into thefe pellucid capillary veflels are all poured out 
in form of fecretions : part returns into the extremities 
of the circulating veins. The fecreted fluids and folids 
are either carried away by duds into their receptacles, 
or thrown out from the body : while thofe fluids which 
are exuded on the cellular membrane and cavities are 
re-abforbed by the fyftem of abforbent lymphatics. 

We fay then that arteries terminate, firft, in red veins ; 
which is proved by the microfcope^ and by mercurial 

U4 and 
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and other injeftions ; fecondly, in glands ; thirdly, in 
cells receiving red blood ; fourthly, in lymphatic veins ; 
fifthly, in exhalents, u'hich pour their fluids into the 
cellular membrane, cavities, joints, &c. and which fluid 
is taken up by the valvular lymphatic abforbents. 

But ihefe abforbent vefl'els, of which we are now to 
treat under the divifion of lymphatics, do alfo perform 
a circulation, in as much as they convey back to 
the centre of the fyftem the fluids, which have been 
thrown out from the extremities of the arteries. 
But as thefe lymphatic veflels arc not continued from 
the extremities of the arteries as the red veins are, as 
they imbibe the fluids, which have been thrown out 
of the other fyftem ; their fluid contents cannot be 
conveyed through them by the force of the heart and 
arteries, they mud be peculiar in having powers with- 
in themfelves, firft of abforbing, and then of propel- 
ling their fluid onward to the heart. 

This common property of abforption in the lym- 
phatics, abforbent{>, and lacteuls, and their being con- 
nefted with the fame trunk, occafions their being con- 
fidered as one fyftem of veflels ; when, in fact, looking 
npon the general oeconomy of the living body, we find 
them miniftering to veiy different puTpofes. The one 
branch of the fyltem, the lymphatics (as we havefeen 
in the introduction to this volume^ takes up the ni \t- 
ttr which has been fecreted, and poured out from the 
arteries, (viz. all the folids and fluids of the body,) 
and conveys it again into the circulating fyftem. The 
laclwul veflels on the contrary, are thofe veflels which 
opening upon the inner furlace of the inteftines re- 
Cwivj into them the nutritious fluids^ prepar-ed by the 

organs 
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organs of digeftion, and fuiced to fupply the inceflfant 
wafte and deftni3ion of the folid and ^ fluid parts of 
our frame, and which have been abforbed and carried 
away by the lymphatics. Following this fimple view, 
akhough the abforbent fyftem be commonly divided 
into the thoracic duCtj lymphatics, ladeals, and ghin- 
dular apparatus attached to them, I (hall throw the 
prefent feftion into the divifions of the lymphatics and 
of the ladeals. 



S E C T I O N II. 

OF THE LYMPHATIC SYSTEM IN PARTICULAR* 

■ 

The lymphatic veffels are tubes whofe coats arc 
perfeftly pellucid, having a remarkable power of con- 
traftion, which caufes them to (hrink, and difap- 
pear, (6 as to render it diflicult to dcmonftrate them. 
Indeed they are only to be obferved by an eye accuf- 
tomed to the making of lymphatic injeftions. They 
are caHed LY^ip'HATIcs, or ductus aquooI, from 
their tnmfmitthig a fluid colourlefs as water. When 
rhey-'afe diftended* with their flurds, they fliow that 
they pblfefs a very diftinft charafter from the other 
circnlating tubes. They are irregularly diftcndeJ, 
knotty, and fomerimes like a chain of beads, or little 
irregular veficles connefted together. Thi^ irregularity 
is* owing to their numerous valves, which are feinilunar 
membranes, like thofe of the veins, and hung acroft their 
cavities, fo as to catch and interrupt the refluent lymph. 
They lay, in general, that in the fpace of an inch the 

6 lympha- 
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lymphatic veflel has three or four pairs of valves. But 
this bears no certain proportion ; for as tbefe veflels run 
where they are expofed to occafional compreilion from 
the furrounding parts^ or bear the weight of ^a high 
column of fluid, their valves are more frequent. The 
lymphatics are improperly called cylindrical tubes, lince 
they are irregular from their valves branching and 
frequent communications. The coats of the lympharic 
veflels are the itrongefl: of any in the body ; for al- 
though extremely thin and pellucid, they give refin- 
ance to diftention beyond a certain point, and bear a 
column of mercury which would burit through the 
valves of veins, and tear the coats of arteries. If 
there be a mufcular coat, and no one ever denied the 
mufcularity of the lymphatics, then we may reckon 
three coats : Firft, The inner coat, which is the conu* 
nuation of the inner tunic of the veins, as may b^ 
obferved in the opening of the thoracic du£t into the 
left fubclavian and left jugular veins. It is fmooth 
and poliflied, forms duplicatures or valves, and pre- 
vents the tranfudation of their fluids : it is conne&ed by 
cellular membrane to the middle coat. Secondly, The 
mufcular or middle coat, which confifts chiefly of 
mufcular fibres, whicb^ according to Sheldon, run in 
every poflible direftion, though the greater number 
take the circular direction. And, laftly, the outer coat, 
which is conneded with the general invefting cellular 
membrane. As the inner coat mufl: chiefly form the 
valves, and as the valves pofl*efs fo wonderful a power 
of refifting the column of mercury, I fliould hold that 
the inner coat is that on which the ftrength and refift- 

ance 
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ance to diftention of the lymphatics depends, though 
it has been faid that it is to the outer coat that they 
owe this property. The mufcularity of thefe veffels 
is rather inferred than proved : it is inferred from the 
unaffifted adion which they have to perform in prefEng 
the abforbed fluids onward to the heart. Neverthelefs 
we fometimes fee the lymphatics of the lower extremi- 
ties of a colour fo red and flefliy, that we may fay their 
mufcularity is demonftrable. 

The lymphatics feem to poflefs little elafticity ; when 
they are blown into, they rife with the flighted force, 
and remain diftended, although the paflage of the air 
forward be uninterrupted : whereas, had they confider- 
able elafl:icity, they would contrad and difappear. In- 
deed, when empty, in the dead body they may be rather 
faid to be coUapfed than contracted.— Although the 
lymphatics can be diftended with the flighteft inflations, 
yet when diftended, as we have already obferved, they 
firmly refift further dilatation. This is a quality necef- 
ary to their valvular ftrudure, for if they were elaftic 
beyond this degree of dilatation, the caliber of the veflel 
would be occaflonally fo enlarged as to render the valves 
incapable of meeting, and of preventing the retrograde 
movement of the fluids. 



SECTION III. 

OF THE GLANDS OF THE ABSORBENT SYSTEM* 

Every where throughout the body and vifcera be- 
twixt the extreme branches of the abfiM^bent fyften 

I and 
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andthe trunk, glandular bodies are imerpbfed. Though 
of vaiious forms they are generally of an oval (hape^ 
and they vary in fizc from the twentieth part" of an 
inch to a full inch in diameter. Sometimes they ard 
fegregated,— fomeiimes accumulated and cluftered to* 
gcthet. The coloor of thofe bodies is various in the 
feveral parts of the body : in young, animals they arc 
redder, and become pale only with age. They arc 
redder and ftrongcr in the outer parts of the body, as 
in the thigh, axilla, &c. kfs fo \srithm the abdotneifand 
thorax. 2. The latter will not bear fo high a columik 
of mercury as the former. The mefenteric glands are 
faid totally to difappear in old age*. 

It would appear that the glands of this fyftem are of 
more importance to yoimg animals than to adults. 
In* Alt fcbtm and in children the ta^teal and lymphatic 
plands zfe exceedingly numerous ; but they ihrink or 
difeppear with old ape. In the foetus, indeed, they can 
be of no \*ery effer^tiM life ;• they are then father in a ftate 
of preparation for the aftibns neceffary in infancy and 
youth. It is then aifo^ that they are itibft liable to difeafe, 
and feem more ifritaWe and ready to inflame, efpecially 
in fupcrficial fltuJH'it;)^:'?. Ab()«f the age of fourteen or 
fifteen this difpofition is changed, whi43hi« commonly 
faid to proceed from the increafed vigour of the confti- 
tution, and the chai)«^e which then takes place on the 
organs of gencratitMi. ft is rather to be attributed, 
however, to tlie diminution of irritability and adivity 
of their veflel's in verging to the adult ftate, which is 

marked by their comparatively lefs fize, and finaller de- 

•■ • « . 

• * B7 Ruyfch, ^forgajni, Huller, Sheldon. 
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gree of vafcularity. We may further obferve that the 
lymphatic glands, even in the fcrophulous difeafes, are 
feldoiQ primarily afieded : that they partake of difeafed 
adlion from the furface, or from an affeflion of the 
iQt^ftifies, or from the abforption of matter. The 
AruAure of thefe glands has not been fatisfadorily 
Snve(ligated ; or the inquiry is attended with infur- 
mottht^ble difficulties. Some anatomifts have faid, 
that thc^ confided of the convoluted abforbent veflfels ; 
others that they are of a cellular ftrufture. When 
they affirm that thefe cells are totally di(lin£t from 
the lymphatic veflfels, it is not fo eafy to underftand 
them : for cells communicating with each other, and 
into which the lymphatic ve0els enter, are very much 
the fame with a feries of convoluted, varicofe, and ir- 
regularly dilated vefTels. If we could difle£fc this feries 
of cells, as Haller did the veficulae feminales, we. 
ihould have reprefented to us the appearance of a con- 
voluted varicofe vefifel. 

There is a coat of cellulair membrane which fur- 
rounds the glands. This coat is pervaded by a peculiar 
fluid which has given rife to fome fpeculation. It is 
obferved chiefly in young animals, and is for the mod 
part, though not always, white and milky, and in the 
glands of the lungs it is of a blackifh colour. This is 
the fluid which having globules in it^ was fuppofed by 
Mr. Hewfon to be the firft ftage of the formation of 
the red globules of the blood. It is diftin6t from the 
abforbed fluids, and is a fecretion from the arteries. 
Phyfiologiflis have not determined the nature or ufe of 
tlvsfluid. 

At 
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At prefent there feems no better hypothefis to bt 
offered regarding the ufe of the lymphatic and ladeal 
glands, than that they ferve to check, controul, and 
meafure the flow of the abforbed fluids into the mafs of 
the blood : without them it appears to me probable that 
at one time the lymph returning from the body, or 
at another time the chyle, might flow too rapidly, and 
in a difproportioned quantity into the veins and heart. 
But by the check which the glands impofe upon this 
flow, giving a remora and ferving as receptacles of the 
abforbed fluids, thofe fluids are poured with a more 
uqiform and conftant flow upon the heart. 



SECTION IV. 

ORIGIN OF THE LYMPHATICS, AND OF THE DOC- 
TRINES OF ABSORPTION. 

The lymphatics, forming a fyftem of abforbents, we 
might fay, in general, that they take up all the fluids 
which have been thrown out upon the furfaces of the 
body. Thus they arife from the furface of the fldn ; 
from the furface of the cavities and vifcera covered by 
the pleura and peritoneum ; from the cells of the inter- 
ilitial and adipofe membrane, &c. This is the fimple 
ufe afligned to this fyftem of veflels : but whether they 
are the only fyftem of abforbents j whether they carry 
away all the parts of the fyftem, fluids and folids; 
whether they abforb the mufcles, membranes, bones, 
tendons, &:c. of whieh the foHd body confifts, is a 
queftion requiring fevere examination. It cannot be 
denied that although the fyftem and doftrines of ab- 

forption 
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forption be the mod beautiful and interening, and 
apparenlly ihe fimplefl in the whole oeconomy, yet it is 
founded on very few facts, while there is much doc- 
trine tacitly acknowledged, which feems in fymmetry 
with the fafls and the laws of the ceconomy, but which 
is not founded in abfolute proof. We ftiall firft exa- 
mine the proofs of the lymphatics being the veffels 
which abforb the fluids of the cavities and furfaces of 
the body. The animal machine univerfally partakes of 
motion. A principal proviiion for this mobility of 
parts, is the loofenefs of the cellular membrane which 
every where pervades the body, and fupports the 
veffels and conneils the feveral parts. This interAitial 
membrane is ela(tic, and being cellular, to allow of 
motion, its furface is bedewed with ferous exudation. 
This fluid is perpetually palling from the extremities 
or (ides of the lymphatic arteries or capillaries, into the 
cellular membrane, and upon all the cavities of the 
body. The fluid extravafated is called lymph, and 
fome have fuppofed that it pafles through inorganized 
pores, an exprelCon that is not very intelligible ; but if 
by this is meant (as has fometimes been explained) 
"accidental pores" in the fides of the veflels, it is a 
fuppofiiion quite improbable and unlikely '. The 

W * Dr. Hunter fupporced this opinion (Commeacaries p' 40,) 
[■ viz. *' that the fluids of cavities were colleiled bj cranfudaiion, 
and not thrown out by eihaleuti ;" an opinion which couJd only 
have arifeu from not correfling [he ideas received ia making 
loje^ions ia the dead body by the phenomena of the living fyftcm. 
See Hi^Jan on ihi Lym^hatU Sjfitm, chap, viii, where the opinion 
of inorganical filtering is fuc cef&ful I y combated .^See alfoCruIck- 
.flianki. 
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pores or ve^els from which this, fluid exudes are called 
exhalent ; and their adion is no doubt as completely 
fecretion as that which produces the fluids^ which in 
our wifdom we call more perfed fecretions. 

That the lymphatics take up the fluids thrown out 
in the cavities of the body^ as the abdomen, thorax, 
pericardium, &c. there is what nearly amounts to an 
abfolut^ proof, in comparing the fluids of thofe cavities 
with that contained in the veflels, for by the experi- 
ments of Hewfon it is found that if the fluid moiftening 
the cavities be coUeded, it will form a jelly, when ex- 
pofed to the air, as the coagulable lymphatic does. 
Again, if a lymphatic veflel be tied up in a living 
animal, and then opened fo as to allow the fluid to 
flow into a cup, it will alfo form a jelly like the Goagu« 
lable lymph *. The fluid of cavities alters in animals 
difeafed ; fometimes retaining its coagulability, and 
even acquiring ftronger powers ; fometimes lofing it al- 
together. But what is mod eflfential to our prdent 
purpofe, it has been obferved> that whatever change 

• But, by difeafe, the fluids in the cavities atid celhilar mem- 
brane is altered. In dropfy, for example, the fluid of the 
abdomen lofes the property of coaguhiting on mere cxpofure ; it- 
comes to refcmbie njore the ferum of the blood: this were 
fuflicient proof that the colledion is not owing merely to the 
diminilhed aI)rorption, but that there is a change of a6lion in the 
TcfTcls of tlie ptritoneuni, pleura, pericardium, &c. Aninflam- 
matory adion of the vefTcls will throw out a fluid more coagulable, 
and which, in a high degree of a^flion, will form a Him of coagu- 
lable lymph or even pus on the furfacc. But in a ftate the 
revcrfc of irflari in:i'.l(.:n, (uch for example as the debility following 
inil.iinmation, a fv.iov.s efTuficn will be poured cut, having little 
tendcncv to co.i^ulutc. 

takes 
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takes place in the fluids of the cavities, the fame is 
found to have taken place in the lymphatics. 

But the ftudent naturally a(ks, how is the lymph 
taken into the lymphatic vefTels ; and here it muft be 
confefled, there is too much field for conjefture. 

It was thought formerly that the lymphatic arteries 
terminated in fmall pellucid veins : thefe veins carry- 
ing only the thinner, and refufing the red part of the . 
blood, were called lymphatics. When the anatomift 
threw in his minute injedion, and faw the coloured 
fluid return by the red veins, and the colourlefs 
fluid return by the lymphatics *, it was held as a fuf- 
ficient proof of the accuracy of the preconceived no- 
tion, and tallied with obfcrvations of Leewenhoeck, 
and the theory of Boerhaave. See Introduction to 
Vol. III. When, however, anatomifts more carefully 
examined the (late of parts, they found that the lym- 
phatics were not filled, unlefs the cellular membrane 
was previoufly injedted by the extravafation of the fluid 
from the blood veflels. Finding that this alleged 
experiment was really no proof of the anaftomofis^ 
and direct communication betwixt the extreme arteries 
and lymphatics, they conceived that it was a proof 
that thefe lymphatics took their life from the cellular 
interftitial texture. Then injeding with mercury> 
they found that when the vefleU buril, and the column 
fuddenly defcended, and the cellular membrane was 
filled, the mercury was feen to rife in the lymphatics. 
Following up this, they blew air, or injeded various 

• It was probably NucL who firft inje<flcd the lymphatics from 
the arteries. 

. Vol. IV. X fluids 
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fluids diretftly into the cellular membrane, and inje£led 
the lymphatics. Thus by an error, by an accidental 
efFccl of their injeclion, the ir,inds of Dr, Hunter and 
Monro were opened to a freer difcuffion of the re- 
ceived opinions and approved authorities. Soon, 
however, it was undcrilood by thofe converfant with 
anatomy, that thefe accidental injedions of the lym- 
phaMcs did not prove the lymphatics to take their 
origin either from the cells or from the extreme arteries ; 
but already this good c(Fe(^t, at lead, was produced, that 
men's minds were excited to inquire after new fafts 
and trains of obfervation. It was now rccoUefted, that 
a drift analogy and correfpondence fubfifted betwixt 
the lymphatics and lacleals ; the proofs of the lafteals 
being abforbents, were recalled to memory ; new proofs 
of their being the Iblc abforbents of the inteftines were 
brought forward ; the nature of the fluids effufed into 
the various cavities and cells of the body was attended 
to ; and the conviction tallowed, that the moft efl^en- 
tiiil ufe of the lympliatic veflels was to ferve as a 
fyftcm of abforbents, to take up the extravafated fluids. 
They refleded that to diftend the intcflines with injec- 
tion would never till the laQeals ; and were convinced 
that the injeclion of the lymphatics could not be fup- 
pofed to be through the proper abforbing mouths of 
thefe veflels opening upon the cells ; but rather that 
the injeftion had entered the veffels by the rupture of 
their extreme branches. Thus the theory of the lym- 
phatics being a fyflem of abforbents, came to reft on 
analogy, and the obfervation of the phenomena of the 
living body. 

The 
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The chief proof of the lymphatic abforption has been 
derived from the manner in which the venereal virus 
is received into the fyftem. Venereal matter being 
allowed to lodge upon the delicate (kin of the glans 
penis or preputium, caufes an ulcer there. The mat* 
ter of this ulcer is abforbed by the lymphatic of the 
part ; an inflamed line is fometimcs to be traced into 
the groin ; and the lymphatic gland of the groia 
receiving this abforbed matter, infiames and forms the 
bubo. Here, then, is a proof that the red veins do 
not abforb, and that lymphatics do : elfe why are they 
inflamed,— and why are the lymphatic glands inflamed 
to fuppuration. 

We muft obferve, however, that this is by no means 
an abfolute proof of abforption ; nor is there here 
unequivocal evidence of venereal matter having been 
abforbed. Although, therefore, we believe in the gene- 
ral fyftem, we may hazard thefe queries : — If this 
matter is abforbed, why is there no infection without 
ulcer (chancre) of the glands? If this ulcer be produced 
by abforption, how comes it that the conftitution is not 
infeded by the flrft abforptioh of the matter, and before 
it bas formed an ulcer i Is it not probable that the irri- 
tation of the venereal matter, lodging on this vafcular 
furface, and without being abforbed, caufes 9 peculiaf 
inflammation, the tendency of which is to form a puftule^ 
and to produce matter fimilar to that which originally 
infefted the part with the fpecific and peculiar aftion ? 
Again it will be faid, however the venereal puftule 
was originally produced, it appears evident that the 
abforption of this matter, the conveying of it 
^long thjs lymphatic^ inflames the yeflely and the next 

X 9 lymphatic 



3C4 ORIGIN OF THE LYMPHATICS, 

lymphatic gland into which it enters, receiving the 
venereal matter, inflames and fuppurates, &cc.. But 
again, I choofe to fay, with every fliow of likelihood^ 
that, neither is this a proof of abforption ; but that the 
lymphatic veflfel being very irritable, and always receiv- 
ing its flimulus to action from its extremities, it has 
partaken of the venereal inflammation ; that this in- 
flammation has been propagated to the gland; that, 
the gland being formed of the convoluted lymphatic 
veflels, the dFed of this inflammatory adion is then 
accumulated to fo great a degree as to deftroy the 
funflion of the gland and lead to fuppuration *• And 
further^ that the difeafe is received into the conftitution 
only in coufequence of the fydem at large partaking of 
the irritation (a word which but imperfcclly exprefles 
the change) of the local action of veflfels. Matter niight 
be abforbed and taken into the conflitution, and the 
difeafe propagated according to the common explana- 
tion J but, according to that ofi^ered here, there muft 
be a priniary and local difeafe, from which the general 
afie£lion is propagated. If we are to take the inflam- 
mation and hardening of the lymphatics and axillary 
glands as a fymptom of abforption from a difeafed 
mamma, we muik acknowledge the fame proof in 
evidence of the veins abforbing : for although the 
lymphatics are more aclive, and their a^ivity depends 
on the ftate of their origins and extreme branches, 

* lia cliuncre be InJcItnt, :il chough ma t:r be formed in it, no 
Imu)o v. i!I 1)0 produced : b jt if tlu furgeon applies fbme cor- 
iv'fiNL- dixirt:'^., which, ir.ftead ut* ciulrely deflroying the di/eafed 
f *•:. Mitl piu's it ; then will the ^l.mJ ia the grohi fympachizc 






more 
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more irritable, more vsfcular (I will venture to fay), 
and more liable to inflammation than the veins ; yet are 
the veins aflefted in a way that would as unequivocally 
prove them to be abforbents, for we fee how they 
enlarge around a difeafed breaft, become prominent 
and hard, and lofe their foftnefs and elafticity. But^ 
as we would not fay. that this is a proof of abforption 
by the veins, neither is the proof unequivocal that 
4here is ablorption by the lymphatics. Again, a fup^ 
purating (lump, with bad inflammation, will caufe 
inflammation of the lymphatics, and fuppuration in the 
glands of the groin * ; a proof of abforption of the 
matter of the (lump : but we do not fmd that from 
fuch a dump the veins afcend, inflamed and fuppurat* 
ing, while fometimes a chain of abcefles is formed for 
a conliderable extent. This, we can have no doubt, is 
the efl^ed of the inflammation continued along the 
veflel ; and is not the inflammation produced precifely 
in che fame way in the lymphatic ? 

1 found my opinion of the lymphatics being abfor- 
bents,— firft, on the circumftance that their ftrufture is 
adapted to this adion ; lecondly, on the analogy bet ween 
them and the laaeals, in which abforption is proved ; 
thirdly. and lallly, upon their continuing to receive and 
tranimit ilieir iiuids, after the heart and arteries have 
ccafed to beat, and the red blood to circulate : for then 
how can they acl, but by their own powers ? How can 
they rtccive fiuic.^:, but by abforpiionr Finally, this phe- 
nomenon (hows in the lymphatics, a greater degree of 
irritability, and urongcr piinciple of activity and ten- 
acity of lifv*j than ucluares any other fet of veflTels. 

• Sec 1 1 winter's Commentaries. 
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OF THE ABSORPTION OF SOLIDS. 

On examining the works which within the laft forty 
years have contributed to throw light on this fubjefl, we 
at once acknowledge how neceflfary it is for that part 
of a fyftematic book of anatomy, which profefles to 
treat of abforption, to take the form of a critical inquiry* 
When the abforption of the fluids of the cellular fub- 
ftance, or in the cavities, was unlverfally affented to, phy« 
fiologids did not make fufHcient diftin£tion betwixt the 
abforption of the fluid thrown out of the influence of the 
circulating veflels, and that matter which continued to 
be involved in the membranes and veflels, and which 
formed the folid part of our frame. It will readily be 
allowed tha^t the fluid thrown out upon the furfaces of 
the body and in the cells, might be abforbed without 
inferring that every part of the body, folids and fluids, 
were alfo taken up by the lymphatic abforbent veiTels* 
But phyfiologifts obferving that the folid parts of the 
body were fuffering perpetual change ; that the whole 
body and the veffels thcmfelves were formed, decom- 
pofed, and carried a^^ay ; they hefitated not to attribute 
this to the depofition from the arteries, and the abforp* 
tion by the lymphatics. This alternate de(lru£Uon and 
renovation of parts, the perpetual change which the 
whole body fuffers, has been univerfally acknowledged 
and atiributed in part to the operation of the lymphatic 
fyflemj wiihout any other proof than a flight analogy. 

The inlerftitial fluids, and the fluid in the cavities, is 
imbibe;! L-y the abfurbing mouths of the lymphatics 6n 
the furtace of the membranes j but where is the ana* 

logy 
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logy between this and the deftruftion of folld parts ? 
It has been faid that the abforbents eat down the folids, 
and nibble like the mouth of a worm ! a conjecture, 
the falHty of which is equal to its apparent abfurdity. 
The folids are*raifed by the agency of the veflels on 
the chemical afiinhies of the circulating fluids. They 
muft be refolved by their decompofition, reducing them 
again to the (late of fluids; or the fecreting veflfels throw 
out fluids which diflblve them: an operation anterior to 
their abforption. From the comparative fimpHciiy of 
the fluids of the circulating veffels, and that in the ab« 
forbents, we are authorized to conclude, that as from 
the blood the feveral fecretions, folids, and fluids are 
formed ; thefe fluids, before they are again taken into 
the aftive fyftem of vcfTcls, are refolved into thc:ir origi- 
nal fimple and conflitucnt parts.. Thus we are not to 
look for the matter of the component parts of the 
body in the abforbing fyftem of veflels more ih.iii 
in the blood, from which thefe parts were originally 
formed. 

Upon this fubjecl I conceive, that the abforption of 
the folids depends but in a limited degree on the agency 
of the lymphatics ; and that there is a neceflary change 
in the aggregation of the matter previous to the abforp- 
cion by the mouths of the lymphatic veflels. 

EXAMINATION OF SOME OPINIONS OF MR. HUNTHR 
ON THE SUBJECr OF ABSORPTION OF SOLIDS. 

Mr. Hunter Giys that his conception of the mat- 
ter is, that nature leaves little to chance ; and that the 
whole operation of abforption is performed by an action 
in the mouthy of the abforbents. Phyfiologifls have 

X 4 laboured. 
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laboured, he obferves, to explain abforptioii on the 
principle of capillary attraftion, becaufe ir was familiar ; 
but as they were ftill under the neceflity of fuppofing 
aftion in the veffels after the matter was abforbed, they 
might as well have carried this afUon to the mouths of 
thcfe veffels. 

One never could have ventured to fuppofe thrf extra- 
vagant conclufion to which this idea, once entertained, 
has led Mr. Hunter. — He proceeds to confiJer the many 
kinds of folids the lymphatics have to carry away, and 
the variety of mouths in diSerent animals, fuitcd to the 
great variety of fubflanccs they have to work upon, 
and then draws the conclufion^ or leaves his reader to 
do fo ; that not only are the mouths of the lymphatics 
calculated to abforb fiuids ; not only do they carry 
away the folids, but each veffel, according to the hard- 
nefs and toughnefs of the material upon which it has 
to operate, has a mouth a^Iapted for the work. Here 
we do not fee the genius of Hunter, but a poverty of 
imagination. 

Mr. Hunter takes the merit of a new dodrine 
relating to abforption. — He admits that oil, far, and 
earth ot bones had always been confidered as fubjeft 
to abforption ; ar.d th-t torae other parts of the body 
liable to waile had been furpofed to fufier by abforp- 
tion ; but that any i'olid part (hould be abfoibed, he 
fuppofes to be entirely a new dodrine. — Now, I ibink 
we may venture t:r adirm, that not only was it known 
that folid parts of the Kdy were taken away during 
life; but that p! ^riologiiis knew c^ch and every part 
cf the living boJy to be undergring a perpetual decay 
and renovation. Nay, we may venture further to fay, 
that Mr. Hunter did not comprehend, in its lull extent, 

the 
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the relation in which the fecretinp: and abforbincj veflels 
ftand to each other. He is fond of calling the abfor- 
bents, modellers, — " modellers of the original con- 
ftruftion of the body/' — *• modellers of the form of 
the body while growing. " No doubt he under ftood 
that fuch terms from their novelty would be acceptable 
to minds incapable of real conviclion, or of receiving 
or appreciating a new facl or idea. Mr. Hunter could 
contemp:rje no change in the body during growth, 
decay, or difeafe, where there was an alteration of form 
or quantity of matter, without attributing it to the 
** modelling abforption." — A bone cannot be removed 
without abforption ; nor a part which is ufelefs to the 
CL'conomy («p the alveoli of the teeth, the duftusarteri- 
ofus, th^ me'ubrana pupillaris, the thymus gland) 
diminiflied in fize or tot;i!lv carried away, without the 
dbforbents being in aftion. This is undoubtedly true ; 
but in repaid to the manner in which it is performed 
we cannot agree with Mr, Hunter. When it becomes 
neceflary that fome part fliould be removed, it is evident 
that nature, in order to tffect this, mult not only confer 
a new adlivity on the abforbejits, but muft throw the 
part to -be abforbed into fuch a ftate as to yield to this 
operation. This is the onljj animal power capable of 
producing fuch tOecls ; and like all other operations of 
the machine, it arifcs from Jlimidus or irritation. &c. 
Now, this appears to be the fundamental error of Mr. 
Hunter's doctrine. I conceive that the abforption of 
parts in the natural adion of health or in difeafe, is not 
owing toincreafcd (timulus,but often toadiminutionof it* 
Docs it not ftrikc us forcibly that when a gland 
fwells, and leeches and blifters are applied, and it 

fubfides. 
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fubfides, there can be no means of exciting abforption ) 
that when prefTure is made on a part, and that part is 
abforbed, this is a flrange way of ftimulating? Or 
when we bleed, is it not odd that this (hould give new 
power to the lymphatic fyftem ? for thefe are the means 
pf giving a counter irritation, and of fuppreiling aflion. 

Mr. Hunter has given to the lymphatics not only 
the grovelling qualities of animals, as eating ; but the 
higher attributes of intelleft. They do nothing with- 
out forethought and intention ; when they abforb, it is 
becaufe they have found the parts ufelefs in the 
CEConomy. He has carried this notion fo far, that be 
does not only fpeak of the abforption of the thymus 
gland, membrana pupillaris, alveoli of the teeth, &c. ; 
but of the body in fever as a confequence of its be- 
coming ufelefs when under difeafe ! — The following 
may perhaps appear to be the more natural fuppofition : 

In a living body we may obferve j^the agency of 
the nervous, vafcular, and abforbing fyftems : and 
the phenomena of life are not to be attributed to any 
one, but . to the whole of thefe. We muft alfo ob- 
ferve, that life, or the mutual aftion of parts pro- 
ducing the phenomena of life, is proceeding from 
excitement, and as in the whole fyftem, fo in the 
individual parts of the body, the healthy action depends 
on the influence of this excitement to aflion. The 
tendency of the growth of the body to peculiar forms, 
and the increafe of parts in difeafe are produced by it. 
It afts upon the vafcular fyftem in difeafe, by producing 
increafed aftion and fecretion ; as a mufcle, in the ufe 
of frequent and ftrong adion, will become more flefliy 
and vafcular J as a gland, will be excited to greater 

adion 
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«£tbn and more profufe difcbarge, whilfl: it enlarges 
and fwells up* When a part enlarges in confequence of 
the ftimulus to increafed a&ion, either arifing from the 
natural law of the conftitution or from difeafe, it pro- 
ceeds from the fecreting veflfels preponderating over 
the abforbing veflels. There is a deposition of matter 
which the latter are unable to take away. But diminifli 
this a£lion of the arteries^ or take away their excitement, 
or caufe an excitement of fome neighbouring part, and 
thereby fubdue their aflion, relieve them of their fulaefs, 
and the abforbents regain their proportioned afUons^ 
and the part fubfides. The parts of the b6dy, which, 
in the natural changes from youth to age, are abforbed 
and carried away, are thofe in which there is no longer 
the ilimulus to vigorous adion, and of courfe the lym- 
phatics preponderate over the power of the fecreting 
veflels, and the part gradually diminiflies, lofes its ap- 
parent vafcularity, lofes its rednefs, and is at lad totally 
abforbed. And as the tooth of a child lies long bid 
under the jaw, where it partakes of the ftimulus to the 
a£Uonof its veflels, grows, and rifes up, and the al- 
veoli> partaking of this natural excitement, alfo form 
around it ; fo when the tooth decays and falls out, the 
alveoli will alfo decay and be abforbed ; becaufe the 
moment thefe veflels have ceafed to partake of the in- 
creafed a£lion, their abforbents, though afling with no 
greater powers than formerly, do yet fo preponderate, 
that a gradual wafting is the confequence. Thus we 
have to confider not the a£lion of the abforbents 
merely, but the relation which their adlion has to that 
pf the arteries. 

I would 
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I (hould conclude that a part which has ceafed to 
be of ufe in the ceconomy and is abforbed, has not 
been carried away by the ftimulus applied to the model- 
ling lymphatics ; but in confequence of a want of the 
ufual excitement of the parts to adion, and of theooa- 
fequent preponderance of the adion of the lymphatics | 
not by an increafe of their a£tion, but bya greater uni- 
formity of aflion, lefs dependent on the ftate of excite- 
ment of the part. This more uniform ftate of a£Hon,< 
or leffer degree of dependence on excitement, will not 
be denied when we fee them continuing their a£Kon 
after the death of the animal^ and after the other phe- 
nomena of life have ceafed. As to the abforption of 
the body in general from difeafe, as in fever, it appears 
to be fimply the eflfed of the continued abforption, while 
neither the organs for digefling and affimulating new 
matter, nor the vaicular fyftem for conveying the- 
fluids, are in a flate to minifter to the wants of the 
fyftem, but fuffer under an unufual irritation, which 
diforders their fundion. 

As to preflure caufmg abforption and producing 
the wafting of parts, I cannot agree with Mr. Hunter 
in fuppofing that the lymphatics are here excited 
to aftion ; but (hould rather infer that the nerves 
of the parts being benumbed, and the a£tion of 
the arteries fuppreffed, the lymphatics continue to do 
their office, while the arteries are prevented from 
depofiting new matter.— For example, when we fee 
a curviirure of the fpine, from a haLiiual inclination 
ofthe bod) to one fide, and consequently greater pref- 
fure on the one fide of the bodies of the vertebra : 

6 it 
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it is natural, at firft fight, to fay, fmce the one fide 
of the vertebra is of its natural depth, and the 
other diminifhed, that the fide which is deep has re- 
mained, but the other fide has been abforbed ; but, 
when we inquire a little deeper into the phenomenon, 
which iias taken place, we recoiled): that the matter of 
bone is undergoing a perpetual change, and that the 
matter of both fides of the vertebra is changed ; we 
fee that the preffure may not have excited the veflela 
t6 greater aftion fo as to caufe abforption ; but that the 
preffure has prevented the depofition of new matter, 
when the old was taken away in the natural rotine of 
the fyftem. 

Mr. Hunter has affigned five caufes of abforption,* 
which I conceive may be very naturally refolved into 
one. — Thefe are, i, parts being preffed ; 2, parts being 
irritated ; 3, parts being weakened ; 4, parts being 
rendered ufelefs ; 5, parts becoming dead : of thd firft 
we have already fpoken ; the fecond I ihould deny, 
unlefs when it refolves into the third ; for irritation* 
does not caufe abforption, unlefs when it is to an 
extent fufficient to deftroy the natural action and 
wtaken the part. The third and fourth come under 
the elFecl of the lofs of the natural and accuflomed 
itimulus to action in the arterial fydem, which of 
courfe gives a preponderance to the abforber.t.N : o! the 
fifth we can have nothing to add illuftrative of the 
living fyllem. 
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CHAP. II. 
OF THE COURSE OF THE LYMPHATICS. 

X HE lymphatics, in their courfe and relation to th€ 
laicia and mufcles of the extremities, bear a great 
analogy to the veins ; for there are two fets or grand 
divilionSj-^-the deep lymphatics which accompany 
the arteries in their branchings amongft fhe mufcles ( 
and the superficial fet which accompany the ex* 
femal vekis. 

SECTION I. 

Of the foot, leg, and thigh. Even in the toes 
the fame de(lin6lion of the origins of the lymphatics 
may be obferved, as in the limb. For while a plexus 
covers the toes fuperficially, and runs up upon the 
foot with the veins, deeper branches accompany the 
arteries on the fide of the toes. When we obferve the 
courfe and origins of the greater and leffer faphena 
vein, we cannot fail to underftand the courfe of the 
feveral fets or divifions of the lymphatics of the foot 
and legs. 

From the toes, dorfum, and edges of the foot, the 
lymphatics climb up the leg in four clafles. i. One 
takes a courfe from the root of the great toe and infide 
of the foot, over the tendons of the great toe and 
tibialis amicus tendon. It then pafles on the infide of 

7 the 
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the tendon of the tibialis amicus mufcle, and before the 
head of the tibia, following the principal branch of the 
great faphena vein ; and then continues its courfe in 
company with the faphena to the infide of the knee. 
2. There is at the fame time a confiderable number ojf 
lymphatics, taking their origin from nearly the feme 
place, viz. the infide of the foot, and before the inner 
ancle ; but they take a different courfe on the leg from 
the lad clafs ; for they pafs behind the lower head of 
the tibia : they now attach themfelves to fome branch of 
the faphena vein^ and join the former fet on the ipfide 
of the knee. From this they afcend fuperficially above 
the fafcia to the glands of the groin. 3. From the out- 
iide of the foot there afcend feveral lymphatics ; a di- 
Tifioii of which palTes before the outer ancle and acrofs 
the tibia to join the lymphatics, parafitcs of the great 
faphena vein, and here they fometimes form plexus and 
contortions; others turn in behind the outer ancle, 
and join the branches accompanying the lelTer faphena. 

The lymphatics which turn round behind the outer 
ancle pafs on the outfide of (he tendo achilh's ; and ac« 
companying the lefler faphena vein, fmk into the popli- 
teal hollow. Here they unite with the lymphatics 
which have accompanied the feveral arteries of the leg 
and foot, and particularly the pofterior tibial artery. 

Popliteal glands. The glands of the ham-ftring 
cavity are generally three in number, and very fmalU 
They receive the lymphatics, which pafs with the in- 
ternal tibial artery and with the leflcr faphena, and 
they of courfe fwell and become inflamed in confe- 
quence of fores on the calf of the leg, outfide of the 
foot, and fole of the foot. 

From 
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From the popliteal glands there afcend two large 
lymphatics, which accompany the popliteal artery and 
venas comites, and afcend with the latter through the 
addudor magnus to the fore part of the thigh. The^ 
run irregularly, or form a kind of network round the 
great vefldls On the fore part of the thigh, and dill 
deep, they (or at Icaft fome of the principal trunks) 
enter the lower and deep in^^inal glands, or emerging! 
they pafs into the outward glands of the groin* Some^ . 
times thefe deep lymphatics, inftead of being accumu^ . 
lated into larger trunks, divide into many braochetr. 
and only unite in the glands of the groin. . . 

Inguinai> glands. The inguinal glands '.are iiif 
number from five to ten ; tbey lie involved in cellular . 
membrane on the out fide of the femoral liganentr 
Some of them are fuperficial and moveable under the . 
integuments; fome involved in the laminas 6f the. 
fafcia, defcending from the abdominal mufcles ; fome 
are clofe on the femoral artery and vein^ and under the : 
fafcia. Nearer to the pubes may be obferved a divifion 
of thefe glands which belong to the lymphatics of^thc 
penis, perineum, &c. 

The greater ckifter of glands on the top of the thigh 
becomes aflefled from diieafe of the integuments on 
the fore part and infiuc of the thigh and leg ; and of 
that part of the foot where the great faphena vein com- 
mences ; nay, further, the inguinal glands fwell from 
fores of the buttocks, about the anus and private parts. 
They will even fwell from difeafe of the telticle } but 
this only by fympathy. 

Lymphatics of the parts of generation in 
BOTH sexes. From :he penis there run backwards 

two 
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t\xro fets of lymphatics : fuperficial ones, which take a 
courle to the groin ; and deeper ones, which take a, 
couife aloQg the arteries of the penis into the pelvis, or 
under the arch of the pubis. The fuperficial- lympha- 
tics iare the cutaneous veflels, and take their origia. 
from the prepuce, and it is thefe which, either abforb*' 
ing the venereal matter of chancre, or fyropathizing 
tirith the venereal adion, form fometimes an inilamed 
line along the penis, and caufe the buboe in the 
groin. But as there are two fets of lymphatics, the 
chancre may be in a place where the deep-feated veiTels 
art the abforbents, and confequently the conflicution 
18 contaminated without any buboe in the groin i and 
indeed it has been obferved, that a venereal ulcer of 
the prepuce wilt, in general, produce buboe, when aa 
ulcer of the glan|s will not *. When the tra£l of the 
matter is through the deep lymphatics which enter the 
pelvis from below, the gland through which the veflTels 
pafs, is not inflamed to form a buboe ; neither do the 
lymphatic glands within the ligament of the thigh in- 
flame to the extent of forming a buboe, either from 
chancre or from buboe in the groin. This, fays a 
celebrated anatomifl, Mr. Cruickfhanks, is yery fortu* 
nate ; for if the external iliac glands, like the inguinal 
glands, fhould fuppurace, they could not be opened by 
the lancet, they muft be left to themfelves ; they might 
buril ; the pus might fall into the cavity of the abdo* 
men ; might produce peritoneal inflammation ; and 
might probably deftroy the patient. Now, there ap- 
pears no reafon to dread any fuch cataftrophe. The 
matter of thefe glands would form an abcefs, which, 

• Cruicklhanks, page 138. 
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like other abceflfes in the track of thefe veflels, would fidl 
down upon' the thigh. The fefi, however, is carious ; 
that when the lymphatics difeafed enter one fet of 
glands, there will be no buboe ; when they take a 
courfe to the other, they inflame and fuppurate. This 
I believe may be explained, from cpnfidering the po* 
(iton of the ingumal glands, as being immediately 
under the fkin : for experience (hows that a part near 
the furface will inflame and proceed to fuppuration 
much more readily than a part deep feated, though 
fuiFering from the fame degree of excitement. 

In the external parts of woman (by Mr. Cruick- 
fhanks's obfervation) there are alfo two fets of lympha- 
tics. Thofe near the clitoris pafs up in a direction to 
the ring ; and thofe from the lower, part of the vulva 
and perineum to the glands of the grom* 

Lymphatics and glands within the xioa- 
MENT OF THE THIGH. The vafa eflferentia of the 
inguinal glands are in number from two to fix. The 
deep lymphatics which accompany the femoral vein 
and artery, lying under the cellular membrane, pafs 
under the ligament, and foon form a large net-work 
of veffels accompanying the iliac veflels, in which they 
are joined by the branches of lymphatics from the 
fuperficial glands ; fomerimes the trunks accompanying 
the great veflels of the thigh pafs into a gland, imme« 
diately within the ligament ; fomerimes one or two of 
them only enter into the glands high in the loins ; nay, 
fometimes a large vcflel pafl'es on direftly to the 
thoracic dud. 

From fix to eight or teii glands are feated in the 
tract of the external iliac veiTels, under the name of 
EXTERNAL ILIAC GLANDS* And upou the infidjcof 

the 
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the brim of the pelvis, and on the hypogaftric veflels, 
the glands are called the internal iliac glands. 
In proportion to the frequency of difeafe in the pelvis, 
thefe external iliac glands, being in the tra£t of the 
lymphatics of the private parts and re&um, &c. 
are particularly fubjeft to difeafe. Thofe glands alfo 
which are called sacral glands, as lying on the 
mefo-re6lum, and in the hollow of the facrum, have 
been obferved to be often difeafed. On the pfoas 
mufcie, and on the loins it is impofTible to trace the 
veiTels as fingle trunks; we may obferve that one 
net-work of veflfels afcends upon each pfoas mufcie froiQi 
the thigh ; that there it is joined by the lymphatics 
of (he pelvis. Thefe veifels are ia a manner united by 
thofe which cover the prominency of the facrum, and 
pafs under the bifurcation of the aorta. The two 
GREAT lumbar plexus of lymphatics continuing their 
afcent, many of the vefTels enter into the lumbar 
glands ; and on the loins they are joined by the ablorb- 
ents of the teflicle. 3y the union of the lymphatics 
afcending from the right and left fide, with feverai 
large trunks of the lafleals from the root of the me- 
fentery, the thoracic du£t is formed on the third and 
fourth vertebra of the loins. 



OF THE LYMPHATICS OF THE ARM. 

7n the arm, as in the leg and thigh, there are two 
fets of lymphatics : — the fuperficial and deep feated. 
The firft of ihefe accompany the cutaneous veins, the 
latter the deep arteries. 

Y 2 As 
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As in general there are two great veins on the fori 
arm, the bafilic and cephalic veins ; but particularly as 
the veins which gather into the balilic trunk, op the 
inner and lower edge of the fore-arm, are the larger 
and more numerous clafs ; fo it is found that the courfe 
bf the more numerous clafs of lym phatics is on the 
lower and inner fide of the fore arm, and that thej 
accumulate about the bafilic vein. Thefe are derived 
from the palm of th« hand, and from the ulnar edge 
of the hand. This fet fometimes paiTes into glands, 
feated on the brachial artery, near the inner condyle of 
tht humerus. 

The abforbents which accompany the cephalic vein, 
arife from the fides of the thumb and fore finger upon 
the back of the hand ; they run on the radial edge of 
the arm, with the veins which afcend to form the 
cephalic vein. From the bend of the arm thefe veflcls 
take a courfe on the outer edge of the biceps, and then 
get betwixt the inner edge of the deltoid, and outer 
edge of the peroral mufcles ; they then pafs under the 
clavicle, and defcend into the axillary glands. This 
fet of abforbents receive the branches from the outfide 
of the arm in their whole courfe. 

There are abforbents arifmg from the back of the 
hand, next the little finger, which following fome of 
the branches of the bafilic vein (a larger branch of 
which is called the ulnaris externa) turn round the 
ulnar edge of the arm, are inferted into a gland, very 
commonly found before and a little above the inner 
condyle of the humerus. From this gland a large 
lymphatic paffes upwards, and attaching itfclf to the 
brachial arter}', fplits and plays around it. 

The 
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Th6 deep-feated lymphatics of the arm accompany 
the arteries in the fame manner as the venae comites 
do ; in general two with each artery. They all termi- 
nate in the glands of the axilla, and can require no 
particular defcription; The lymphatics, from the 
mufcles and integuments on the back of the (boulder, 
alfo turn round and enter into the glands of the axilla^ 

The GLANDS OF THE ARM are fmall,and irregularly 
placed in the courfe of the humeral artery, from the 
condyle to the axilla. They are from three to fix in 
number. 

The GLANDS OF THE AXILLA are large and nume- 
rous ; they receive the lymphatics from the arm, 
bread, and fhoulder * ; they lie in the deep cavity of 
the axilla, formed by the tendons of the pefloralis 
major, and latiflimus dorfi mufcles. They are imbedaed 
in a loofe cellular membrane, which, while it furrounds 
and fupports the veflels of the axilla in the motions of 
the joint, gives them (Irength from its elafticity. Thefe 
glands do not all furround the axillary artery ; but a 
lower clufter is attached to the branches of the fub- 
fcapular artery, going forward on the fide of the ^eft, 
and to the thoracic arteries. Thefe it is which, indu- 
rating from cancer of the breaft, require fo frequently 
to be extirpated. Thefe glands of the axilla greatly 
inlarging clofe upon the artery and plexus of nerves, fo 
as to preclude the poffibility of an operation ; they 
comprefs the veins and benumb the arm by prefiure 
upon the nerves. When they fuppurate, th^ caufe ^ 

• ** They even receive abforbcncs from the cavity of the cheft 
and 1 have known chem fwell from pleurify, peripneuxnoqy, and 
pulmonary confumption/'- Cruickfliankc. 
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condenfation of the cellular membrane which furrounds 
them, and in confequence, a compreflion of the 
axillary nerves and a ihrinking of the arm. 

When a wound or punfture, fuch as that which the 
(Indent of anatomy may receive in the difledtng room, 
has been made on the little or ring finger, the red lines 
which often appear in confequence of it, have taken the 
courfe of the ulnar edge of the fore arm'^ and termi- 
nated in the infide of the arm, near the condyle \ in 
fome inftances they have been continued even into the 
axilla. If venereal matter is abforbed at any point of 
the hand, near the little or ring finger, or by thofe 
fingers, the gland on the inner condyle of the humerus, 
or fome one in the courfe of the brachial artery, will 
moft probably inflame and form a bubo, and the 
furgeon will be aware of this abforption ; but if the 
venereal matter be abforbed on the thumb or fore 
finger, it is poffible that it may not pafs into the 
glands until it comes into the infide of the clavicle. 
Thefe glands being out of our fight and feeling, the 
patient may be infefted without the furgeon fufped- 
ing it *. 



LYMPHATICS OF THE HEAD AND NECK. 

Of the abforbents of the brain, little is known prc- 
cifely ; but none can deny the probability, next to an 
abfolute alfurance and demonltration, that the arteries, 
veins, and lymphatics bear the fame relations in the 
brain as in the other part§ of the fyftem. Lymphatic 

* C: uickfhanksj p* 182. 
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glands are obferved in the courfe of the internal jugular 
vein, and even in the foramen caroticum, which ara 
underftood to belong to the lymphatics of the brain. 
The lymphatics of the head are to be obferved in the 
courfe of the temporal and occipital arteries, which 
laft terminate in glands, feated behind the maftoid pro* 
cefs of the temporal bone. The lymphatics of the 
face have been obferved very numerous accompanying 
the focial and temporal arteries. But thofe from the 
internal parts of the face and nofe accompany the 
internal maxillary artery, and fall into the glands under 
the parotid, or in the courfe of that artery. Thefe 
glands are confequently liable to difeafe, in confequence 
of abforption of matter from the face, throat, and nofe, 
and their extirpation is a very hazardous operation. The 
lymphatics from the gums and jaws alfo accompany 
the internal maxillary artery, and emerge under the 
angle of the jaw ; and fome of them joining the ex« 
ternal jugular vein, pafs through glands near the 
top of the (houlder. The lymphatic veflels from the 
tongue and parts about the os hyoides, take alfo the 
fame courfe. The glands about the face apd jaws 
are of the greatefl importance to the furgeon, for nor- 
thing is more common than the necefGty of cutting 
out indurated lymphatic glands. Thefe are fometimes 
miftaken for difeafed falivary glands ; now the falivary 
glands are rarely difeafed, the lymphatic glands often. 
And it will be a guide to the furgeon to inquire into 
the original caufe of the induration, (perhaps a fuppu- 
ration in the throat, nofe, or jaws) and to know pre* 
cifely the gland difeafed, its depth, and conne6Uons. 

' Y4 On 
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On the fide of the face, there are in general fevcral 
fmall lymphatic glands on the buccinator mufde im- 
merfed in the furface of the parotid gland» under the 
zigomatic procefs. There are alfo glands to be care* 
fully noted, which lie under the tip of the parotid 
gland, where it extends behind the angle of the jaw, 
and alfo lybg under the bafe of the jaw-bone, clofe to 
the fub- maxillary gland, aud on the courfe of the facial 
artery. 

The GLAKDs and absorbents of the neck are very 
numerous, ^d the latter form an intricate and beautiful 
plexus, feveral branches of which are to be obferved 
accompanying the external and internal jugular vi^ios. 
Some of the glands lie immediately under the (kin, and 
in the cellular membrane, on the outer edgp of the 
platifma myoides ; many under that mufcle, aad in the 
courfe of the external jugular vein. But there are 
many feated d^ep, for the greater number accompany 
the internal carotid artery, aad internal jugular vein or 
their branches. 

The lymphatics of the thyroid gx.akd have been 
raifed by Mr. Cruickflianks, by plunging a lancet at 
random into the fubflance of the gland, and blowing 
into it, or throwing quickfjiver into its cellular 
membrane. The trunks of thefe lymphatics join the 
thoracic dud on the left fide; and on the right fide the 
right trunk, jud as ic is about to enter into the veins^ 

OF THE TRUNKS OF THE ABSORBENT SYSTBM. 

The larger and proper trunk of the lymphatic fyfr 
^ep, is generally called the thoracip duct, becaufe 
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it was firft obferved by Pecquet * to be a veffel which 
conveyed the chyle through the diaphragm, and which 
took its courfe through the whole length of the thorax, 
to throw its fluids into the veins near the heart. Be- 
fore his time the la£leals which were difcovered by 
Afellius t, were fuppofed to terminate in the liver. The 
firft difcoverers of the thoracic du£V, defcribed it as be- 
ginning from a pyriform bag, to which they gave the 
name of rbceptaculum chyli. In dogs, fi(h, and 
the turtle, fuch a cidern or bag may be obferved ; but in 
the human body nothing further is to be obferved than 
an irregular dilatation of this veflel, like a varicofe dif- 
tention, where it receives the acceffion of the ladeals 
from the root of the mefentery. The origin of this gteat 
trunk, called the thoracic trunk, is the union of the vef- 
fels, which running by the fide of the common iliac vefr 
fels, are derived from the pelvis and lower extremities. 
Upon the third and fourth vertebrae, and under the 
aorta this trunk is frequently joined by a large trunk of 
the lii£teals, and then afcending, it receives the greater 
number, or the larger trunks of the lafteals. On the 
vertebrae of the loins, the thoracic du£t is by no means 
regular, either in its courfe or fize or (hape ; often it 
coptra^s, and again irregularly dilates, as it feems to 
emerge from under the aorta. On the uppermoft 
vertebra of the loins, the thoracic dufl lies under th^ 
right crus of the diaphragm, and then pafling the fep- 
turn with the aorta, it ^ets on the right anterior furfacc 

• Id the year 1651. 

f In the year 1622. —About the year 1652, the other branches 
•f the fyftem, which take their courfe to every part oi the body, 
^ere difcovered by Rudbcck, Jolyffe, s^d Thorn. Bartholin. 

of 



J26 OF TH^ COURSB OF THE LYMPHATICS; 

of the fpiae, and runs up betwixt the aorta and the 
vena azygos ; it then pafles under the arch of the 
aorta, and there it is confiderably enlarged, from the 
contracted ftate which it aflumes in the thorax. Some- 
times it fplits, and again unites on the vertebrae of the 
back. Having pafTed the arch of the aorta, it crofles 
to the left fide of the fpine, and we look for it under 
the pleura on the left fide of the oefophagus. 

The thoracic du£t now emerges from the thorax, 
and lies deep in the lower part of the neck, behind the 
lower thyroid artery, and on the longus colli mufde* 

It gets above the level of the fubclavean vein of the 
left fide, and here it receives the abforbents of the head 
and neck (of the left fide), and defcends again with a 
curve, and terminates in the angle of the union of the 
fubclavean vein and jugular vein of the left fide. 

Sometimes there are two thoracic du6ts ; but this is 
very rare. Sometimes the duft fplits near its termi- 
nation, and the two branches enter the veins feparately ; 
but, in general, when it fplits in this manner, it again 
unites before it terminates in the vein. 

There isconftantly a trunk in the anterior mediaftinum 
VinJer the fternuin, as large as the thoracic duft itfelf, 
which is fometimes inferted into the termination of the 
thoracic duel ; fcmeiimes into the trunk of the ablbrbr 
cms of the iek fide, to be immediately defcribed •. 

THL TRUNK OF THE ABSORBEKTS OF THE RIGHT SIDE, 

The abforbents, from the right fide of the head and 
neck, and from the right arm, do not run ;icrois the 

• Cruickflianks. 
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neck^ to unite with the great trunk of the fyftem ; they 
have an equal opportunity of dropping their contents 
into the aiigle betwixt the right fubclavean and the 
jugular vein. Thefe veflfels then uniting, form a trunk 
which is little more than an inch, nay, fometimes not a 
quarter of an inch in length, but which has nearly as 
great a diameter as the proper trunk of the left fide. 

This veflel lies upon the right fubclavean vein, and 
receives a very conflderable number of lymphatic vef- 
fels : not only does it receive the lymphatics, from the 
fight fide of the head, thyroid gland, neck, &c. and the 
lymphatics of the arm ; but it receives alfo thofe from 
the right fide of the thorax and diaphragm, from the 
lungs of this fide, and from the parts fupplied by the 
mammary artery. Both in this and in the great trunk 
there are many valves. 



OF THE LACTEALS AND LYMPHATICS OF THE IN- 
TESTINAL CANAL. 

We have already remarked the great length of the 
inteftinal canal, the effeffc of the imperfeft valvular 
ftrufture, in extending the inner coat to a great length ; 
we have remarked alfo, that while every fur face of the 
body fecretes, it is at the fame time an abforbing fur- 
face ; and finally, that while we chiefly contemplate 
the inteftinal canal, as imbibing and receiving the 
nourifiiment, we muft not forget that it is alfo a fecret« 
ing furface of the firft importance to the oeconomy. 
But at prefent we have merely to underftand that 
ftru£lure and organization, by which this canal abforbs 
;he nutritious fluid the chyle from the food* 

In 
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In the fird place, as to the terms lacteals and lym« 
phatics, we prefume that the abforbents throughout the 
vhole length of the c^nal have the fame ftru6lure and 
ufe; and that the term ladeak has been fuggefled 
merely by the colour of the fluid, which is abforbed 
from the fmali inteftines. At one time thefe lafleals 
convey a milky fluid : at another a tranfparenc fluid, 
like that which the (tomach and great inteftines in ge- 
neral abforb. 

The Ia£leals, as it is natural to fuppofe, were the firft 
difcovered of any part of the fyilem of abforbents ; or, 
at lead, they were firft underdood to form a part 
of an abforbing fyftem. For ahhough Eudachius, a 
Roman anatomifl, difcovered the thoracic dufl in the 
year 1563, yet he had very imperfeft notions of its 
importance, and the difcovery was very little attended 
to, till after the difcoverv of the lacleals bv Afellius in 
1622. This anaiomift, in opening living animals, to 
cbferve the rr.otion of the diaphragm, obfervtd white 
filatneius en the mLft^ntcry, which he took at firft for 
nerves ; but, on puncturing ihcm, and obfcrvipg them 
ro difcharge their co:;:ents and to coliapfe, he pro- 
dain'jed his wiifcovery of a new fet of veffcis — a fourth 
kind \ 

Had Afellius only chanced to otferve thefe veflels, 
his merit would have been incoiifiderable ; but he alfo 
inveftiga'ed a:)d announced their peculiar oflice, viz. 
ofabforbincT the chvlefrom the inteftinal canal, and 
can vine: it into il.e blood. 

For fr.ir.e rime, however, after the difcovery of the 
vafa bctea, the opinion of Hvpocrates and Galen, 

♦ Tiif nc;'. .i bc'ng c:-r.ttJ as vcfllls. 
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VIZ. that the mefenteric- veins abforbed the chyle from 
the inteQines, and conveyed it to the liver, ftill prevailed. 
Even after the difcovery of the ladteals v^as known and 
received, a part of the old fyftem was ftill retained, 
and it was fuppofed that thofe velTels carried the fluids 
abforbed from the inteftines into the liver ; and that 
the fluids were there converted into blood. 

About twenty years after the difcovery of Afellius, 
Rudbeck, a Swede, and Bartholin, a Danifh anatomiftp 
faw Afellius's veflcis in a.any other parts of the body ; 
difcovered the trunk of the fyftem, and ftiowed that the 
laifleals did not pafs to the liver, but that they were 
branches of a great and diftinfl fyftem ; they alfo de* 
monftrated the unity of this fyftem. 

We have feen from this flcetch that the ancients fup- 
pofed the veins of the inteftines to be abforbents ; and 
even after the difcoverv of the la6leals, this idea has 
been retained by fome of the beft modern anatomifts, 
and principally by Haller, and profeftbr Mickel of 
Berlin. If the veins abforb from the furface of the 
inteftines, their doflrine would imply that they are alfo 
abforbents in general throughout the body. Although 
Bartholin, in his epiftle to Harvey, had aflerted ajad 
given fufiicient proof that the mefenteric veins were 
not abforbents, yet the controverfy was left in fo un- 
decided a ftate, as to give occafion to the fhries of 
experiments in the Ichool of the Hunters, which feems 
to have put the queftion to reft, in as far as it is con- 
nedlcd with the lymphatic fyftem *. 

We have already mentioned that Afellius was em- 
ployed in opening the belly of a living dog, when he 

* See the teims in th's voiunie. 
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firft difcovered the la&eals. I|e perceived upon the 
furface of the inteftines and mefentery a gr^at inaay 
fmall threads, which, at fir ft fight, he took for aerves, 
but foon difcovered his error ; aad to difiipate bis 
doubt, opened one of the largeft white cords, when no 
fooner had the incifion been made, than he (aw a 4pid 
like milk or cream iiTue from the veflels. Afellius (ays 
he could not contain his joy at the fight of this phe- 
nomenon ; and turning himfelf to Alexander Tadinus, 
and the fenator Septalius, who were prefent, he invited 
them to enjoy the fpedacle; — but his pleafure, h^ adds, 
was of fhort duration, for the dog died, and th€i:yeflcU 
difappeared. The natural and fimple narratioi^. of 
Afellius reprefents his aftoniihment, and gives an idea 
oC the fenfation, which the anatomift experiences in the 
inftant of making an interefting difcovery *• ^ 

Origin of the lagteals* When the young 
anatomical fludent ties the mefenteric veflels of an 
animal recently killed, and finds the lafteals gradually 
fwell ; when he finds them turgid, if the animal has 
had a full meal, and if he has allowed time for the 
chyle to defcend into the fmall inteftines— and empty, 
or containing only a limpid fluid if the animal has 
wanted food ; he has fufHcient proof that thefe are the 
veflfels deftined to abforb the nutritious fluids from the 
inteftines. Again, when coloured fluids are thrown 
into the inteftines of a living animal, and they are ab- 
forbed, he has fuflicient proof of their free and ready 
communication with the inner furface of the gut \ but 
the aflual demonftration of the abforbing mouths of the 

♦ Sheldon, Portal. 
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lacteal veflels is difficult and precarious. The difficulty 
arifes from thcfe veflels being in general empty in the 
dead body; from the impoffibility of injefting them from 
trunk to branch in confequence of their valves ; and, 
laftly, from their orifices never being patent, except in 
a (late of excitement. The anatomift mud therefore 
watch his opportunity when a man has been fuddenly 
cut oflF in heahh, and after a full meal. Then the 
villi of the inner coat ntay be feen turgid with chyle, 
and their flructure may be examined. Perhaps the 
firft obfervations which were made upon this fubjeft 
by Licberkuhn, are flill the bed and the moft accu- 
rate. 

The villi are apparently of a cellular flrufture, for 
although they are flat or conical, or like filaments 
when collapfed ; yet when minutely injefted, and 
efpecially when they are full of chyle, they take a 
globular ibrm, and are called the ampulul^e. Their 
diftention, in confequence of a minute injedion of the 
veins or arteries, is probably owing to a cellular ftruc« 
ture (which they feem to have) into which the in- 
jection has extravafated. The moft probable account 
of the ftruduire of thefe ampululas is that this cellular 
ftruAure is a provifion for their inflation and erection 
by the blood, when excited by the prefence of the 
chyle in the inteftines ; that this eredtion gives rigidity 
to the orifice of the lafteals ; and that the firft flep of 
abforption is by capillary attradion, while the further 
propulfion of the fluid in the extreme a^foi bents is by 
the contraAion of their coats excited by the prefence 
of the fluid. Thus the abforption is not by an inor- 
ganized pore, but depending on excitement and action. 

8 Lieberkuhn^s 
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Lieberkuhn's obfervations of the villi are the moft 
accurate and cuiious. He obferves, that having opened 
and waihed a portion of the fmall inteftine, its whole 
fur&ce will be found covered with little pendulant 
conical membranes of the fifih part of a line in fize, 
and the bafes of which almoft touch each other. From 
the vafcular membrane, to which rhey are attached, be 
obferves there is given off to each villus a branch of 
a ladeal, an artery, a vein, and a nerve. He found it 
difficult by injeodon to (how both the vein and artery, 
the fluid pafled fo eafily from the one into the other- 
He found that the extreme branch of the ladleal was 
diftended into a little veflel within the villus. And on 
the apex of which, with the microfcope, he law (me or 
fbmetimes feveral openings; with his glafles he ob- 
fervcd the arteries to ramify on the globules or ampo- 
lu!x and again coiled into veii7s ; and he fuppofed that 
ftill more mir*ure branches plur.csu into the centre. 
Bu: he mcJe a :li!I iiicre :nin-j:e obfervaiion than this. 
In.'ulaving a piece lT inicUine bc.wixt two rings, only 
kavinc ;i fcace for the enrraace cf the raclficaticn of the 
arrcry which Tupplied ::. he ir.'cclcii wiih a columnj and 
cxi!r.:nci its prccreis a: ihe uii!e thnie uiih his micro- 
fco^. As he rai/e-i die tubi, he u* the artery going in 
ferpcnui.c :u:::s ro :he v:llj-. cni :he injection returning 
by :he veins ; *: la ': i: ri::. i in:c :he an^pula ladea, diC> 
ter.ced i: ^lad nuce i:s c^:: b]> :he iv^r^^ina. He prepared 
the >r.li in ar.c:hcT vriy : — he :c.£i:£C the ampuls, and 
ke*.": :hcra :o ur.r.i thev cr:ii ; .:;ca he cut them with 
a :. ccr* inc icur.d rhir.* v:;.lli:Iir. This cellular firuc* 
lue Cru:ck:hi~iL$ :h:::L> is the cc=ic;cn cellular fob- 
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gentleman ucamined the villi of a patient who died 
fuddenly after a meal, he obferved fome of them to be 
turgied with chyle, fo that nothing of the ramifications 
of the arteries or veins were to be obferved ; the whole 
appeared as one white velTel without any red lines, 
pores, or orifices ; others of the villi contained chyle 
in a lefs proportion ; and here the ramifications of the 
Veins were numerous, and prevailed by their rednefs 
over the whitenefs of the villi. 

In fome hundred villi he faw the trunk of a ladeal 
forming by radiated branches, one branch in each 
villus. Mr. Cruickfhank and Dr. Hunter coumed 
fifteen or twenty orifices in fome of the villi. 

Mr.Cruickfliank has remarked a deep andafuperfic!^ 
fet of laflcals on the tntefUnes ; but for this divifioa 
ihere fecms no neceflity. Deep in the coats the lafteals 
feem to accompany the blood veflels ; but when they 
get more fuperficlal, they take a courfe longitudinally 
en the canal, and turn devioufly, or after running a 
little way, take a fudden turn towards the mefentery. 

As the greater frequency of the valvulx conni- 
ventes in the jejunum, greatly encreafe the extent of 
its inner furl'ace of the gut, and confequenily give a 
greater extent of origin to the lacleals ; and, as here 
the chyle mull be in the greater quantity, fo the lafteals 
of this portion of the gut are larger and more nu- 
merous than in any other part of the extent of the 
canal. 

The la£leals do not attach themfelves to the veflela 
of the mefentery, but take a courfe individually, or 
forming plexus. Before they enter the mefentenc 
glands, they have beea called lacteals of the firfl orders 

Vol, IV. % when 
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when they emerge from the firft into the fecond glanJs# 
fecondary ladeals, and glands of the fecond order. 
The manner of the entering and going out of glands 
is exadly the fame with that of the lymphatics. The 
lacleals (or perhaps we (hould now (ay the abforbents 
merely) of the great inteftines, are fmaller and lets 
numerous than thofe of the fmall inteftines ; for al* 
though the inteftines be large, ftill their inner furface 
is by no means fb extenfive : bcfides the chyle is ab* 
forbedy and the contents altered before they baTC 
dcfcended into the great inteftines. Both Winflow 
and Haller, howerer, aflert, that they have feen chyle 
in the abforbents of the great inteftines. We know 
that the ladeals abforb chyle^ when it is prefentcd to 
them : while at other times they abforb difiere&t fluids. 
That the abforbents of the great inteftines imbibe the 
fluids contents is evident, from the change produced 
on the faeces in their pailage. Copious and nutritious 
injedions have been given, which did not return in the 
lame liquid form, and which have fupported the 
ftrength for fome time. Clyfters of turpentine give 
the urine a fmell of violets i and the Peruvean bark 
has cured fever, when given by the rectum. 

The abforbents of the flomach form three divifions : 
one fet accon:pany the coronary artery and vein, and 
enter the glancs on the le&r curvature and omentum 
minus. Tho;e of the fecond fet accompany the left 
gaftro-epiploic ancry^ and are joined by the lymphatics 
of the omentum. The third pais down upon the 
upper part cf the duodenum fbllowiog the arteria 
gattrica dextra : tbcie descend to pafs into the fame 
ch6 of gbc^ which receive the lymphatics of the 

Iiver# 
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Kver. They are joined in their coiirfc by the lym^ 
phatics of the right fide of the omentum. 

The lafteals on the 'mefentery pafs from one gland 
to another till they form one or two large trunks only.' 
Thefe accompany the tmiik of the fuperior mefenteric 
artery, and run down on the right fide of the aorta, and 
join the thoracic dud. The abforbents, from the redum 
and colon of the left fide, pafs into their glands, or 
fometimes into the lumbar glands, and join the thoracic 
duft feparately ; thofe from the right fide of the colon 
join or mingle with the la£teals in the root of the me- 
fentery. 

OF THE REMAINING ABSORBENTS OF THE SOLID 

VISCERA. 

Wherethe lymphatics of the lower extremity defcend 
over the brim of the pelvis, they are joined by the 
abforbents of the bladder, veficulac feminales, and other 
parts in the pelvis :-—fmall glands belonging to this 
fet are attached to the internal iliac veflels. In the 
female, the lower fet of lymphatics, from the womb 
and vagina, alfo come by this route to join thofe of the 
lower extremity, or run mingling with them. Another 
fet of lymphatics of the womb pafs up with the fper** 
veflels. 

The lymphatics of the testicle are very numerous* 
They come in diftind fets from the body of the teflicle, 
from the epididimis, and from the tunica vaginalis : 
then reaching the cord, form fix or ten trunks, and 
run up dirc^ to the abdominal ring ; palSng the rin^, 

Z 2 they 
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they turn outward, and then pafs over the pfoas mufde 
and into the lumbar glands. 

The lymphatics of the kidney are in two fets^ fu- 
-perficial and deep feated ; but the former are fddom 
to be obferved. Sometimes difeafe makes them di£- 
tinft. The internal lymphatics are demonftrated by 
blowing into the vdns, or tying a ligature and kneading 
the fubftance of the kidney with the fingers; when 
they rife, they are feen attached to the emulgent vef« 
fds, and go to join the lumbar glands, or tenninate in 
large lymphatics near the aorta. 

It is needlefs to repeat that the abforbents of the 
fpleen are deep and fuperficial, — for this arrangement 
is general. Emerging from the fpleen, the lymphatics 
pafs alongft the fplenic veffels, and enter into glands 
attached to the fplenic artery in its whole courfe. In 
this courfe they recdve the abforbents from the pan- 
creas, and near the head of the pancreas, they are 
blended with thofe of the liver, and with them join the 
thoracic duA. 

The lymphatics of the liver are the moft eafily de- 
tefted, and may be injefted to greater minutenefs, than 
in any other part of the body. Although they have 
many valves, yet they do not feem to clofe the veffels 
intirely, nor interrupt the mercury from paffing from 
trunk to branch. The fuperficial lymphatics, which 
are fo numerous that we mav fometimes fee the mer* 
cury in them covering completdy a confiderable fpace, 
have free communication with the internal fet of veflels 
which are alfo numerous and large. The pnndpal 
route of the lymphatics of the upper furface of the 

I liver. 
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liver, it by the broad ligament : thefe perforating the 
diaphragm join the trunk, which we have noticed under 
the ftemum, and m the anterior medeaftinum. It 
would appear, however, that thefe lymphatics of the 
broad or fufpenfory ligament, are by no means conftant 
and uniform in their courfe ; for fome times the run 
down towards the lafteal ligament, and perforate it 
there ; fome times they pafs down into the thoracic 
du£t while ftill in the belly. Other lymphatics of great 
fize, run oflf from the convex furface of the liver upon 
the lateral ligaments, and pierce the diaphragm. The 
lymphatics on the lower or concave furface of the liver 
are more irregular than thofe of the convex fide. 
They unite with the deep lymphatics coming out of 
the porta alongft with the vena ports, enter into the 
glands, which are feated on the trunk of that veflfel, 
and join the thoracic dxid: near the root of the fuperior 
mefenteric artery. 

The lymphatics of the lunos are nearly as nume- 
rous as thofe of the liver ; but, indeed, in regard to 
this expreflion, it is more in relation to the facility of 
injefting and demonftrating the lymphatics, than to 
their comparative number. For example, if the lym* 
phatics of the other vifcera could be injefbed to as great 
minutenefs as thofe of the liver, we (hould ceafe to con- 
fider that vifcus as more abundantly fupplied than other 
parts. The fuperficial lymphatics of the lungs form 
areolae, and cover the furface almoft completely. They 
take a courfe to the root of the lungs, where they are 
joined by the deep feated veflels, and together pafs into 
the bronchial glands, and here the lymphatics of both 
fides freely communicate. 

Z| The 



33 S Of TRB COURSE Of THE LTICFHATICS* 

• 

The glands of the lungs are canftaatly found both 
before and behind the bifurcation of the trachea: ofteii 
thefe gland are of a very dark colour ; nay^ their fub- 
ftance is fometimes foiud refolyed as it were into a be 
of inky- like fluid. Upon the arch of the aorta, and the 
root of its great branches, are the cardiac glakps, 
which receive the lymphatics from the heart. The ab- 
forbents of the heart are fmall, but very nuinerous, 
and their larger branches attach themfelves tp t^e 
coronary veflels. They then pals to the cardiac 
glands, and mingling with thofe from the lungSs join 
the thoracic dud. 
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CHAP. I. 

OF THE VEINS IN GENERAL, 

JL HE veins are thofe veflfels by which the blood car- 
ried outward by the arteries, is returned to the heart. 
The fyftem of the veins however is not fo Ample as 
that of the aneries, for while there are only two great 
arteries carrying the blood from the heart, viz, the 
aorta and the pulmonic artery, there are three great 
trunks of the veins, viz. the fuperior and inferior vena 
cava, the trunks of the great veins of the body ; the 
pulmonic vein, which returns the blood to the heart 
from the circulation through the lungs ; and '-he vena 
ports, which collefts the blood of the intefUnes, and 
conveys it to the liver. Tnere are bcfides, a greater 
variety in the diftribution of the veias^ than in that of 
the arteries. 

The French phyiiologifts have departed from the old 

method of Harvey, in explaining the circulation. He 

wifely took the heart as the cetitre of the fyftem, and 

defcribed the veffels going out from it, forming the 

two circulations^ viz. ihroughthe body and through 

24 the 
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the lungs ; but they have aflfumed the lungs as the 
centre ; and the veins of the body, and the arteries of 
the lungs, they cM/yJleme a fang noir^ becaufe it con- 
tains the dark coloured blood ; and the pulmonic veins 
and the arterial fyftem of the body, they czW fyjleme a 
fongrougej becaufe it conveys blood of the bright vermi- 
lion colour. 

This concdt is perhaps admiflible, when intro- 
duced as an illuftration of the relation of the lungs to 
the body ; but in the general announcing of the fyftem, 
and confidered as a bafis of demonftration, it gives to 
a difficult fubjeft an unufual degree of intricacy in the 
mind of the young ftudent : befides, the arterii^ and 
veins of the body, and the pulmonic artery and vein, 
have that RiiOt and mutual dependence in aftion, which 
(hows how improper and how unnatural it is to make 
this change, and to feparate them in explaining the ge- 
neral fyftem. At all events, let thofe who adopt this 
novelty ceafe to fpeak of the two circulations, for al- 
though in regard to the heart, there are two circula- 
tions, yet as the movement of the blood refpeds the 
lungs, there is only one. By this divifion, the blood 
returning from the body and carried into the lungs, 
camiot be called a circulation ; but only when it has 
pafled through the lungs, and returned to the fame 
point of its courfe through the body. 

GtN£F»AL CHARACTER OP THE VEINS. ^Thc Capa- 
city of the veins, is larger than that of the arteries ; 
the coats thinner but ftronger comparatively, and admit- 
ting of much dilatation. The coats of the lefler veinsy 
are comparatively ftronger than thofe of the larger ones, 
and the veins of the lower extremity much thicker and 

ftronger, 
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ftronger than in the upper parts of the body, as they 
bear a higher column of blood. The veins are tranf- 
parent and the blood is feen through their coats. There 
can be properly diftinguithed, only two coats in the 
veins : the outer coat, which is tloculent and cellular 
without, to conneft with the furroundingparts, fmoother 
and more compaft within, where it is united with the 
inner coat. In it are ramified the vafa Taforum ; and a 
fibrous ftrufture is to be obferved in fome of the 
larger and fuperficial trunks ; the (Irisc or fibres run- 
ning longi' udinally. The inner coat is firm and compafife 
and intimately united to the other j it is fmooth, flex- 
ible, and formed into valves in various pares. 

In all the larger veins, excepting thofe of the vif- 
cera of the abdomen, and thofe of the lungs and brain^ 
there are valves : thefe valves canfift of the inner coat, 
forming folds like a femilunar curtain, hung acrufs 
the caliber of the vein ; but at the fame time attached 
fo obliquely to the fide of the vein, that they prefent 
a facculated membrane to receive the refluent blood. 
The loofe margin of the valve is fomewhat ftronger 
than the other part, and betwixt the duplicature fome 
fplendid little filaments are fometimes obferved. Each 
valve confifts in general, of two femilunar membranes^ 
the margins of which, falling together, prevent the 
blood from palBng retrograde j but they yield and col- 
lapfe to the fide of the vein by the current of blood 
flowing towards the heart. As the veins are provided 
with valves only where they are expofed to occafional 
prelfure, and particularly to the compreffion of the muf- 
clcs J their chief ufe would fecm to be, to prevent the 
retrograde movement of the blood, from the occafional 
comprellioa 
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compreflioii t( the veins ; but no doubt, they at the 
fame time fupport the Gdiumn of blood, as in the lawtx 
eztremiiiesfi : and when thofe vdns fofier diftention by 
difeafie, a great s^gjravation is, that the valves lofe 
their aAioo^ become too fmall to clofe the dilated vein, 
and the whole column of blood prefles upon the veins 
of the legs. 

The commencement of the minute branches of the 
veins, is from the extreme ramifications of the arteries; 
they are continuous, and perpetuate the motion of the 
blood in that courfe which is called the drcuhtion. 
In contemplating the capillary tiflue of ve&ls, the 
snoft ftriking circumftance is, the predominance of the 
dark venous ramifications : and in general, two fets of 
Veins will even in tbefe minute ramifications, be ob* 
ferved ; one fuperficial, the other more intimately 
blended with thefe minute ramifications of the arteries ; 
but in the internal parts of the body, and particularly 
the vifcera, the veins uniformly accompany the rami- 
fications of the arteries, and in the folid vifcera, a denfe 
cellular membrane gives promifcuous lodgement to 
both fets of veflels. 

In the extremities and head, indeed every where but 
hi the vifcera, the veins form two didinft fets ; the 
deep and the fuperficial veins : the deep veins accompa- 
nying the arteries ; and the fubcutaneous veins, which 
emerge from the compreffion of the mufcles, and run 
above the f^fcia. The union betwixt the branches of 
the veins, is very frequent, not only betwixt the veins, 
ramifying in the fame plane in fo much as to make them 
a mere network ; but alfo betwixt the deep and the 
$>per£cial fet cf veins : lucb are the venae emifianas 
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of the fcull ; the free commuotcations betwixt the ex- 
ternal and inrernal ju^lar vein, beiwixt the deep and 
fuperficial veins of the zrm, &c. When in bfceding, 
the blood flows from the vein of the arm, accelerated 
by the working of the mufcles, the blood efcapei by 
the ananomofis, from the corapreffion of the mufclei, 
and fills the fuperficial veins ; but the increafe of th« 
jet of blood, is more the eScft of the fweliing of tba 
mufcles, caufing the fafcJa to comprefs the veins of 
the fore arm. 

In the dead body the veins are flat, but when di& 
tended, they refume the cylindrical figure wliich they 
poffeffed in the living body : yet they are in general of 
the cylindrical figure, for a very litile way only, ow* 
ing to theirreguUr dilatations by the fide of the valves^ i 
or by the frequent union of their branches. The 
manner in which the branches join the trunk, has a pe- 
culiarity which always dilUngulfhes it from the raiuifi- 
cation j of arteries : the arteries branch off at a direft 
and acute angle, the veins in a dire^ion more re- 
moved from the courfe of the trunk, and in general 
vith a curve or flioulder. 

In infancy and youth, the veins are little turgid* J 
and efpecially the cutaneous vein.'?, are to firmly enw I 
braced by the clallic fkin atul cellular membrane, that t 
they have a lefs degree of prominency than in more ] 
advanced years. In old age, the veins are enlarged, ' 
and rile turgid on the fiirface, and the internal veins 
iillb become enlarged and varicofe. I do not confider 
this change in the vafcular fydem, as the e^ect of 
merediftention, or oftheenlatgeiu»ilof the veins from 
the loog-coniinued adioa of ihe arteries; but as a ae. 

ccffary 
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ceflary change in the proportionate diftribution of the 
bloody which is preceded or accompanied with other 
peculiarities, the charafter of old age. "When we ccm- 
fider the great proportion of the veins in fize, over 
the arteries, we muft conclude that the blckxi flows but 
llowly in the venous fyftem : that from the narrow* 
nefs of the trunks of the veins near the heart, the 
blood muft be accelerated, as it approaches the heartf 
and that receiving the impulfe from the ventricle, it 
muft take a rapid courfe through the arteries, until 
again approaching the extreme branches of the arteries 
and paffing into the veins, its motion becomes more 
languid and flow. In youth, as the (ize of the veins 
is not in fo great a proportion to the arteries, as in ad- 
vanced life ; the blood in a young perfon, mufl be in 
more rapid and quick circulation : but in old age, in 
proportion to the largenefs of the veins and the accu- 
mulation of blood in them, the quantity of blood 
moving flowly through the venous fyflem, and al- 
moft ftagnant in the dilated veins and finufes, is very 
great ; it moves but flowly and progreflfively on towards 
the centre of the circulation ; and upon the whole, the 
blood in old people, moves le(s briflily through the vef- 
fels, and the proportionate quantity immediately under 
the influence of the arterial fvftem, is lefs than in 
vouth • 

There is no puliation to be obferved in the veins, 
but what they receive laterally from the contiguous ar- 
tci ie?- There is Uvi puliation in the veins, becaufe they 
are removed from the heart ; becaufe they do not re* 
ceive the fl)ock of the heart's aclion in their trunk, but 
only by their widely fpread brandies ; becaufe the con- 
traction 
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traflion of the hearty and of the arteries fo alternate 
with each other^ in fuch a manner as to keep up a perpe* 
tual and uniform dream of blood into the veins ; where* 
as the puliation in the arteries is owing to the fudden 
and interrupted contra^on of the heart. 

In this general account of the venous fyftem, it re^-* 
mains only to fpeak of the fubjeft of abforption. Be- 
fore the fuite of experiments made on this fubjefl by 
Mr. Hunter 9 a vague notion was entertained that the 
veins were abforbents ; but about that time *, the 
dodrine that lymphatics are abforbents having been 
eflabliOied, the opinion that the red veins were alfo ab- 
forbents, was firft queftioned, and finally confuted, at 
lead in the opinion of moft phyfiologifts. 

The chief argument to (how that veins, arifing 
from cavities, particularly from the inteftines, a£ted as 
abforbents, was, that fome anatomids faid they had feen 
white chyle in the blood taken from the mefenteric veins. 
It was however foon obferved that the ferum of the 
blood, taken from the veins of the arm, was fome- 
times white, which mud arife from fome other caufe 
than the abforption of chyle f. 

The experiments of Mr. John Hunter, proved that 
there is no abforption of fluid, from aliment contsuned 
in the intedinal canal, by the veins of the mefentery, 
while the ljRi:eals were rapidly abforUng. Emptying a 
portion ot the gut^ and the veins of their blood in a 
living animal, he poured milk into the intedine. The 
veins remained empty, and without a drop of the milk 
finding its way into them, while the la&eals became 

• '753. 

f See Hewfon Exper. ElTays and Lvmphatic Syftem. 
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doged with if. In another experimeBtf Itxnag the 
arteries and veim of the mefentery free, and the circn- 
htioQ tfaroagh them perfeft ; fiill no white fluid could 
be difeoveredt tinging the ftreamn of blood in the veins. 
Neither did prefliire upon the gut, in any inftance 
fince the flatd of the inteftines into the Teins. — He 
repeated and Tariod thefe ezperimenis, fo as to Ibow in 
n very iati&faAory manner^ that chyle, or the floid of 
the inieftineSy nr?er is abfi^bed by the veins. 

Tet I muft fay that thele expcrimcms are fiill 
nnfatisfa&oryy as they regard the general dofibioe 
of abforption by the veins: in the inteftines there 
is a peculiar letofveflels evidently deftined to theafaferp- 
lion of the diyle and of the fluids of che cavity ; but 
d:ere remans aqueiUon wiiich will not be eafily deter* 
mined: do not the vciiu tfaioughoor the body rcfiune a 
part of that fubfiance, or of thofe quaficies, wfaicfa are 
dfepoiked or be&o wed by the arteries r— We are aflinred 
that in the drcuktion of the blood through the lungs, 
and in the esn^mities of the puloiooic veins, there 
is an imbibing or abibrptiDn: and in the veins of the 
placenta, there is not only an abforption fimtbr to what 
takes place in the CKtreme branches of the pulmonic 
GUcuhtiQn, but the matter and fubfiance which goes 
to the nourifliniait of the ficenis, is imbibed from the 
maternal circubdon *• So by the veflek m the mem* 
brane of the chidi in ovo> thoe is abwbed that 

* IV. H:9Ktr» Hrv£»» te» £*t tfcat kk probiSik tliere are 
aetwiT firJI tTs::p^.fc:ks ia :ke pfcfccc^ra, v&kk opoi iato the 
Vi»cS» c£ Oie vd2s« j»i d;> ace ratr 2 ocvrte aloBg tbe cord. 
T Joi u v«ry uepio^ubbk^ «&£ ks «p Scpfcct cm 3Z3^9gf. 

which 
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which bdng carried to the chick, beftows nouriihnie&t 
and encreafe. For my own part, I cannot but fuppofe 
that^ while the lymphatics abforb the loofe fluids which 
have been thrown out on furfaces, or into cavities— the 
veins receive part of what is depofit^d from the arteries; 
but, which is not fo perfedly feparated from the influ- 
ence of the circulating fyftem, as that which the lyia-r 
phatics receive ; and that there are certain lefs pal* 
pable, and perhaps gafeous fluids, which they imbibe in 
the courfe of the circulation by an affinity of the venous 
blood, fimilar to the attrailion which takes place in 
the lungs. We mud at the fame time acknowledge, that 
the conclufions made in favour of abforption by veins, 
from experiments upon the dead body, are falacioot, 
and have no weight.— It is feldom we can determine 
whether minute inje^ions have taken a courfe by a 
natural, or by a forced paflage : neither are the ex* 
periments of fome of the older phyfiologifts more fatit^ 
£adory or conclufive. Lower affirmed that, by 
throwing a ligature on the inferior cava of a dog, be 
produced afcites. He tied the jugular veins of a dog, 
and the head became dropfical. Hewfon repeated thefe 
experiments, but without the fame refult. And if tba 
tying of the veins had always produced oedema or 
dropfy, the experiment would have proved nothing 
more than is already eftabliOied by the very common 
occurrence of oedema of the legs, from the preffure of 
the wombon theiliac veins, or a tumor in the groin, or 
in the pelvis. Now in thefe inftances the compreffion 
of the vein does nothing more than caafe a difficult 
circulation of the blood, from the extreme ancrtcsinto 

5 tht 
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the veins, and'eonfequently a greater profufion of the 
difcharge into the cellular texture by the ferous arteries* 



0]f THE V£INS, BRANCHES OP THE 8UPE&IO& 

VENA CAVA. 

The fuperior vena ciava, or the defcendmg cava^ is 
the fuperior trunk of the venous fyftem ; which re- 
ceives the veins of the head, neck, and armst and 
throws the blood diredly into the great right finus, or 
auricle of the heart. 



SECTION I. 

OF THE VEINS OF THE HEAD AND NECK. 

The ANTERIOR FACIAL VEIN •. The facial, or ante- 
Hor facial vein, runs down obliquely from the inner can* 
thus of the eye, towards the angle of the lower jaw-bone. 
Here uniting with the temporal vein, it forms the ex* 
ternal jugular vein. The mod remarkable branches 
of veins which adift in forming the facial vein, are the 
FRONTAL veins; which receive the blood from the 
forehead and frontal portion of the occipito-frontalis 
mufcle, and the ophthalmic vein, which is one of 
the emifiariac, and comes from the cavernous finus 
through the orbit. — In its courfe down the cheek, the 
facial vein receives the feveral cutaneous branches 6[ 

• Facial vein ; V. Jngularls ; F, Triangulans* 

veins. 



vrini from the furronnding parts : but which have in 
reality no fucb importance as to require defcription *• 

The posterior facial vein; or, oreat trm* 
VORAL VEIN,— This vemdeTcends from thetcmple be- 
fore the ear, through, or under the m?.f8 of the parotid 
gland, and behind the angle of the lower j:iw. 

This pofterior vein receives thofe branches which 
are the proper temporal veins, and which are four in 
number, and defcend upon the fide of the headf; 
and thofe which anfwer to the fubmaxillary artery, 
and alfo the vena tranfverfa faciei, and the auricular 
veins. Finally into fome of the deep branches of this 
vein ^ the blood enters from the veins accompanying 
the arteria meningea. The pofterior facial vain, uni« 
ting with the anterior one, forms a common trunks 
which in general lies over the divifion of the carotid 
artery. 

EXTERNAL JUGULAR TBINS. 

The external jugular vein takes a courfe obliquely 
down the neck, and acrofs the middle of the madoid 
mufcle. It lies under the fibres of the platyfma myoides 
mufcle> and drops either into the fubclavean vain, or 
into the internal jugular vein. Sometimes there are 
two external jugular veins on each fide ; more com* 

• Vena dorfafts najiyfuparlor et Inferior ^^Fena pa^pebraSs inferior ««# 
§ema et interna - Vena alurls nafi-^Vens labia es ma^naei miner ei, &c- 
Fen^ huccalet^ &c. 

f Being in two fetSy the deep, and fnperficial. 

% Vht, Fens PierygoUes. 

VojL. JV. A a monly 
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monly there are two branches high in the neck, from 
the anterior and pofterior facial veins, which unite 
about the middle of it. When they are double they 
have this ccurfe ; the antericrand external \m^\^t vein, 
may be laid to begin from the anterior facial vein ; it 
then receives the fubmental vein, which comes in un* 
der the bafe of the lower jaw — the ranine veins alfo, 
and veins from the gUnds under th^ jaw join it here: 
where it is before the maftoid mufcie, it forms free 
communications with the internal jugular veins } and 
here alfo, it receives veins from the fide of the 
throat*. 

Almod all the ramifications of veins, which in one 
fuhjefl unite to the external jugular vein, and which 
come from the face and throat, do in others fink 
down into the internal jugular vein. 

Sonietimeo the anterior and externil jugular vdns 
join the inttriial 'u^ular \ein : nnic-iraes the fub- 
clavean vein. 

The pcllerior external '-jctibr vein i> formed chiefly 
by the :en".por:iI vein, or, pouerior facial vein, which 
comes down frcm under the parctsd gland ; it is then 
joined by the cccipit.^i veiiis 7? a liiile lower by the cer- 
vical veins, and laiMy en the lower pa:t of the neck it 
receives the mufjiilar branches from the flefli of the 
IhoulJsr ; i: ihen links in:o ihe f-LbcIavean vein#. 

O? THE TKYAo:^ Vfixs. — T he thvroiJ gland has 
;wo i\::> o: vein?, ^s it his cf crr^rus ; ih^ juperior iby- 

• V.-. Tli>: f.:T crier thyrcii vii:: . „i.i :*:. i:fp laryngeal 

y *, — . V. «.%..«.» ...» . — •«..•.. ..L. • ....«^) ^11.1 •.^ifciHigll 

• « «- .... *•* 
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hid veins carry back the blood from the rhufcles of the 
fore-part of the throat, from the larynx, from the fubi 
flance of the thyroid gland, and from the neighbotir- 
ing part of the trachea and pharynic, and even from the 
fauces. Sometimes thefe thyroid veins enter the ex- 
ternal jugular vein ; fometimes they defcend upon the 
neck, taking the name of GUTTtjRAt veins j they 
unite themfelves with the internal jugular vein. 

The lower thyroid veins. — Come from the 
lower part of the thyroid gland, and defcend upon the 
fore- part of the trachea, and enter the fubclavean ; or^ 
more generally, the great, or internal jugular veins. 

Of the internal jugular vein. — The inter- 
taX jugular vein is formed by the conSux of the feveral 
great and pofterior finufes of the dura mater into the 
lateral finus, which coming out by the foramen lace^um 
pofterius of the bafis cranii, ceafes to be conftrifted 
into the triangular fhape, and takes the form and pecu- 
liarities of a vein. From this foramen, common to the 
temporal and occipital bone, the jugular vein defcends 
obliquely forward and downward, becoming from its 
deep fituation fomewhat more fuperficial, but in all 
its extent protected by the flerno-cleido-maftoideus 
mufcle ; and it pafies under the omo-hyoideus mufcle* 
The internal jugular vein is very irregular in its form ; 
being fometimes much contracted under the angle of 
the jaw ; bulging and much enlarged, or rather capa- 
ble of being much diftended in the middle of the neck ; 
and again contracled before it joins the fubclaveans. 
The carotid artery, the internal jugular vein, and the 
par vagum lie together in the fame flicath of loofc cel- 
lular membrane. 

A 2 The 
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The iateriial jugular vein recdves thefe comintiiu* 
cations and branches ; behind the angle of the lover 
jaw, a branch of communication, generally goes down 
from the pofterior facial veini and often it is joined by 
the internal maxillary vein : under the jaw, it either 
forms free communications with the beginning of the 
eternal jugular vein, or it recdves the ranineand gut- 
tural veins; at all events, there is a branch from the (ide 
of the throat, and the mufcles of the os hyoidcs which 
paflf^s into the internal jugular vein. From under the 
back p^rt of the maftoideus mufcle, it receives branches 
from the occipital veins, and forms communications 
with the vettebral veins: near its termination the great 
jugular vein receives the guttural and lower thyroid 
vein?. 

Of the vertebral veins. — There is difficulty- 
in a(|igning origins to thefe veins, for they are rather 
like a chain of communication ; they run in the holes 
of the tranfverfe apophyfis of the cervical vertebrae, 
and furround the procefTes with areolae. Firft a com* 
munication is formed with the great lateral iuius, 
then they receive the flat finufes from under the dura 
mater, covering the cuniform procefs of the ocdpital 
bone, (the bafilar fmufes) and as they defcend they 
form tranfverfe communications, which receive the 
branches of that chain of inofculations, which runs 
down upon the fpinal marrow. The vertebral vdns, in 
their defcent, fend out divifions which run down upon 
the ouifide of the canal, and receive branches of veins 
from the mufcles on the fore part of the vertebrae, and 
fome of the proper cervical veins from behind. The 

vena 
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^ena ccrvicalis coming from the fide of the neck, unites 
with the vertiebral vein near its terihination, in the 
back part of the fubclavean, or fometimes in the 
axillary vein. 



SECTION II. 

OF THE VEINS OF THE ARM. 

The veins of the arm are in two fets, the venas co- 
mites ; and the external or fubcutaneous veins, being 
thofe without the fafcia, and not fubjedl to the com- 
preflion of the mufcles. Of thefe, the latter are the 
more important and require a particular defcription. 

On the palm of the hand, the veins are few and 
fmall, becaufe they are there fubjeft to compreflion ia 
the frequent grafping of the hand ; but on the back 
of the hands and fingers, the veins are numerous and 
large. The veins creeping along the fingers, make a 
remarkable inofculation on the back of the firft pha* 
langes, and then pafling in the interfaces of the 
knuckles, form a great and irregular plexus on the back 
of the hand * : the principal branch of which fome* 
times takes the form of an arch -}-. 

The plexus of veins from the back of the hand is 
continued over the back of the wrift : when fome of 
the larger branches, after playing over the heads of the 
radius and ulna, take a courfe, the one on the lower, 
and the other over the upper edge of the arm, whilfl the 

* PlcMus dorfaUs manuth f Arcus venofiu dor/aSi. 

A a 3 back 
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back of the arm is left without any remarkable veini 
taking their courfe there. 

The veins on the back of the hand have nerves in, 
termingling with them, viz. branches of the ulnar 
nerve, and the extreme branches of the mufcular fpi- 
ral nerve : fo that it i$ a great miftake to fuppofe that 
bleeding in the back of the hand might be fubdituted 
Vi^ith advantage for the common operation in the bend 
of the arm. 

Vena cephalic a. — The vein of the back of .the 
thumb running into a trunk, which takes a courfe over 
the outfide of the wrift, is 'called cephamca polli^ 

CIS. 

From this vein and the divilion of the plexus of the 
back of the hand, a confiderable trunk is generally 
formed, which takes its courfe on the radial edge of 
the arm, and is called cephalica minor, or radia- 
LIS EXTERNA. This Vein in its trafl: over the exten- 
for radialis, and the fupinator longus, has many la- 
teral copimunications, particularly with the median 
vein. 

This vein, now joined by the median cephalic, and 
rifing upon the outfide of the humerus, is the great 
cephalic vein ; and it pafTes, firH: betwixt the biceps and 
triceps brachii, and then betwixt the deltoides and pec- 
toralis major mufcles. Several fmall cutaneous veins 
play over the belly of the biceps mufcle, and commu- 
nicate with the bafilic vein ; a little below the external 
condyle of the os humeri, the cephalic vein detaches 
a branch which afcends betwixt the brachialis internus 
and fupinator longus, and which afterwards forms 
inofculations with the bifilic vein, on the back of the 
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The preat cephalic vein paffing up betwixt the ten- 
dons of the pedoralis major and the deltoid mufcles, 
finks into the axilla and joins the axillary vein. The 
LESSER CEPHALIC IS a Vein which runs up betwixt 
the pedoral and deltoid mufcles, and finks generally 
into the fubclavean vein : fometimes it joins the ex* 
ternal jugular vein. 

Vena basilica*. We trace the origin of the ba- 
filic vein from thofe veins which, being continued from 
the plexus, on the back of the hand, take their courfe 
over the lower head of the ulna. (A confpicuous 
branch of ihefe veins, from the little finger, was cd\' 
\cd falvatella by the ancients). From this origin, the 
baiilic Vein takes a fpiral courfe on the ulnar edge of 
the fore arm, fometimes in one great trunk, oftener 
in two, fometimes in a plexus of veins ; here it may be 
called ULNARis superficialis, or cubitalis in- 
terna. This vein, now rifin^; before the inner con- 
dyle of the humerus, paflfes on the inner margin of 
the biceps fl:?xor niufcle ; here it forms very free and 
numerous connexions with the internal or bracheal vein; 
the fatellites and cephalica, now pafiing up, until it 
fmks under the tendti of thepeftoral mufclc, it joins 
the axillary vein. 

The great bafilic vein, or the great trunk, after it 
has afcended above the elbow, and received the me- 
dian bafilic, is joined by fevcral deep branches of 
veins, as thole which accompany the bracheal atery, 
called latellites or comites, a vein which is .called pro- 

• Brachialls. The nncicnts termed the bafilic vein of the riffht 

o 

arm, the vein of tlic liver, or vena hepatica brachiij and that of 
the let;, the vena r^^I^uica brachii. 

A a 4 fund^. 



funda brachii ; and dill nearer its determination, it 
receives the addition of the vena fubbumeralis or tfr/i* 
cularis^ and the venafcapulares^ viz. thofe anfwering 
to the arteries of that name. 

Vena mediana major *• — This is a veizi which 
runs up the middle of the fore arm, begimiing from 
the plexus of veins, >^'hich play over the flexor ten* 
dons, and come from the ball of the thumb ; it is a 
tein which is very irregular, being fometimes double^ 
and fometimes rather in the form of a plexus, than to 
be confidered as a regular trunk ; often it is particu- 
hrly fhort, and can be confidered as a trunk, only for 
t ftw inches as it approaches the bend of the arm ; not 
iinfrequently it is intirely wanting, and as if annihilated 
\y the preponderance of the branches of the cephalic 
or bafllic vein. But to take the more common courie, 
as an example, when it has afccnded on the middle 
of the fore arm, near to the bend of the arm it di« 
vides ; one branch paflcs obliquely outward, and joins 
the cephalic vein, the other inwards and unites with 
the bafih'c vein ; the firft, isof courfe the median ce- 
t^HALic VEIN, the fccond, the median basilic 

VEIN. Ni 

Thefe are the two branches which the furgeon moft 
commonly fclccts for bleeding. Around the median ce- 
phalic, the cutaneous nerves play more profufely, and 
under the median bafilic vein the hujueral artery 
pafTes* It is by the aukward plunging of the lancet 
into the median bafilic, that the country bleeder fo 
fiequentl) produces the aneurifm of the anery i but 
the dreadful fyinptoms following the prickiqg of the 

* fend MzJia, vena futcrJUloM nmrnuttU. 
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AM£Nt)lX. 357 

nerve, are more frequently produced by bleeding la 
the median cephalic ; cafes however occur of the 
pricking of the nerves, while bleeding in the median 
bafilic vein. 

Axillary vein,— The trunk of the veins of the 
arm pafles through the axilla, until it arrives betwixt 
the firft rib and clavicle, under the name of axillaris. 
Here lymg by the fide of the artery, it receives many 
mufcular branches from the flefh of the fhoulder, the 
external and internal fcapular veins, and the thoracic 
veins ; in general where it paiTes by the head of the 
humerus it receives the cephalic vein. 

SuBCLAVuA>i VEINS.— The axillary vein continuing 
its progrefs over the firft rib, becomes the fubclaveaa 
vein : on the right fide the vein is (horter, and de- 
fcends more obliquely ; on the left it is longer, of 
courfe lefs oblique, but dill its direfUon is downward i 
paffing before the trachea, and the branches of the arch 
of the aorta, it joins the fubclavean of the right fide^ 
and together they form the fuperior cava : the fubcla* 
vean vein receives thefe veins, a vein from the (houU 
der and lower part of the neck, the vertebral vein, 
with fome lefler plexus of veins defcending from the 
neck, the internal jugular vein (and in the angle of 
the union of thefe the thoracic dud), and laflly the 
thyroid veins. From below they receive the lefler ia** 
ternal thoracic veins* 
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SECTION III. 

TUB SUPERIOR VENA CAVA, THE VENA AZTGOS, ANB 

LESSER VBINS OF THE THORAX. 

The fuperior vena cava h the trunk of all the veins of 
the head, neck, arms, and of the parts in the thorax ; 
ibon after it is formed by the fubclavean veins, it is 
joined by the vena azygos, and receiving the inter- 
nal MAMMARY VEINS and the VEN^ THYMic^e and 
PERICARDIAC branchcs, the intercostal and bron- 
chial veins, it defcends into the pericardium, and di- 
lates or opens into the right finus or auricle. 

Vena azygos*. This is the principal vein of the 
thorax, and chiefly of the walls of the thorax. It is 
obferved to take its orij^in unon the vertebrae of the 
loins from fome of the lumbar veins, or by inofcula- 
lions with the renal fpermatic or leffer branches of the 
abdominal cava, receiving the fir ft and fecond lumbar 
veins, as in its afcent in the thorax, it j-eceives the in- 
tercoflal veins on either fide f ; afcending betwixt the 
crura of the diaphragm, and by the fide of the aorta, it 
fometimes receives the lower phrenic veins ; in the tho- 
rax l)ing on the right fide of the bodies of the vertebnc, 
and before the intercoflal arteries, it receivesthe bron- 
chial veins from the root of the lungs, and from the 
trachea ir recwivcs the veins of the pollerior mediaf- 
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tinum and oeiophagus ; through the intercodal veinti 
it communicates with the external and internal mam* 
mary veins, and with the venal circles of the fpinal 
marrow. 

Upon the third vertebra, the azygos vein feparatet. 
from the f^ ine, and with an arch, and bending round 
the root of the Iungs> it opens into the fuperior. cava^ 
juft where it is about to enter the pericardium : where 
it opens into the great vein, it is guarded by a valve. 

This vein however, like mod others, has confider- 
able variety, and does not always merit {he name of 
azygos, for fometimes it is double, a divifion afcending 
on the left fide of the fpine, and uniting with the 
branch of the other fide, jud as it is about to enter 
into the fuperior cava. 

Of the lesser veins in the thorax. — The vb« 
VJE MAMMARi^. take a courfe bv the fide of the in- 
ternal mammary artery, and require no defcription. 
Like the arteries, they fpread their branches on the mu& 
fcles of the belly, and communicate with the diaphrag- 
matic and lumbar and epigaflric veins. The left mam* 
xnary vein terminates in the left fubdavean vein, the 
right in the fuperior vena cava. 

The venjE THYMiq^E enter, either into the union 
of the fubclavean veins, or they enter into the guttu- 
jal veins, or the internal mammary veins. 

The pericardiac veins gather their branches 
from th^ pericardium, from the aorta, trachea and 
lymphatic glands ; they fend down branches by the 
(ide of the phrenic nerve, which inofculate with the 
\e<ns of the diaphragm \ they enter the interiial mam- 
mary 



360 APPENDIX* 

mary vein, or the fuperior cava, or the terminations 
of the right fubclavean* 

The superior intercostal veins.— >The right 
and left intercoftal veins differ in their fize and diftri* 
bution ; the right is fmall, and receives only one or 
two of the upper intercoftal veins^ which do not enter 
into the azygos vein. The vein of the left fide be* 
gins even fo low as the interftice of the (eventb rib ; it 
receives branches from the pleura, pericardium and 
lungs (viz. the broncheal veins) and from the oefopha* 
gus; they enter the fubdavean veins. 
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CHAP. II. 

OF THE VEINS WHICH UNITE TO FORM THE 

INFERIOR VENA CAVA. 

The inferior vena cava receives the vans of the lower 
extremities, the hypogaftric and abdominal veins^ and 
the veins of the vifcera of the abdomen ; but thofe of 
the membraneous contents of the abdomen are received 
by it only indiredly, and through the circulation of the 
liver. 

OF THE VEINS OF THE LEG AND THIGH. 

We have obferved that the veins of the extremities 
are in two fets ; the deep and fuperficial. In the leg 
and thigh the deep-feated veins accompany the artenes^ 
and receive the fame name: the cutaneous veins are 
the faphena major and minor. 

Saphena major*,— A large and beautiful plexus of 
veins is formed on the fore part of the foot^ and com- 
ing from the back of the toes, and outfide of the foot. 
Two principal veins arife from the arch which thefe 
form : one takes the courfe behind the inner ancle, 
and is the faphena major ; the other paflfes over the 
outer ancle, and forms the faphena minor. 

• Saphena magna ^ interna. 

The 



The great faphena may be traced from the great (6^4 
from the infide of the foot, and behind the ancle : it 
receives one or two branches from the fole of the foot. 
Sometimes the principal branch pafles behind the lower 
head of the tibia, fometimes before it, or it forms circles 
here : a little above the ancle a vein from the middle 
of the metatarfal arch comes obliqu'^ly over the tend^on 
of the tibialis anticus and joins it. 

The faphena, now a confiderable trunk, runs up the 
kg before the inner margin of the belly of the gaftroc- 
nemius mufcle, and on the inner ridge of the tibia. In 
this courfe it receives numerous cutaneous branches^ 
and backward, over the belly of the mufcles, it forms in- 
ofculations with the lefler faphena. From the infide of the 
leg the trunk afcends on the infide of the knee, where 
it receives feveral branches, coming round the joint, 
and over the head of the tibia. Now pafling fomewhat 
obliquely, it afcends upon the thigh, and, at the fame 
time, turns from the infide to the fore part of the 
thigh. In the thigh the great faphena receives many 
branches, and is not always a fingle vtin: for fome- 
times the branches coUeLlinir form a fmall trunk, run* 
ning collateral to the greater vein, and which joins it in 
che groin. In all this courfe the faphena vein is fu* 
perficial and lies imbedded in the cutaneous fat ; with 
but a very flight and iinpeifccl apponeurofis inclofing. 
it ; while it is exicrnal to the proper fafcia of 
the leg and thigh. As it afcends upon the thigh, 
however, it docs not dive fuddenly under the fafcia ; 
but is gradually enveloped and embraced by the con- 
denfed cellular membrane and fdf:ia. 

When 



When It was more the pra£^i<^ than at prefent to 
bleed in the ancle, the faphena major was the vein fe- 
leded : but as in all the courfe of the vein, from the 
great toe to the knee,, it is coAne£ted with the nerve 
which bears its name, there are not wanting indances of 
thoie bad efiedts from pricking of the nerve, which not 
unfrequently follow the bleeding in the arm. 

Saphi-na minora This vein arifes from the 
plexus on the outfide of the dorfum pedis : it runs 
over the outer ande and above the fafcia, covering the 
tendons of the peronei mufcles. Here receiving many 
branches and forming frequent deep inofculationSy.it 
mounts on the outfide of the vagina or fafcia^ which, 
covers the back of the leg, until arriving betwixt tbt* 
hamdring tendons it finks into the popliteal hollow, 
terminating in the popliteal vein. 

The other veins of the lower extremity which ac- 
company the arteries in their courfe, need little defcrip^ 
tion. 

• Anterior tibial vein. — The veins accompanying 
the anterior tibial artery form many inofculutions, and 
when minutely inje&ed, almod conceal the artery. 
They are the anterior tibial veins and only unite into a 
trunk, .where perforating the intcrofieous ligament k^ 
joins the jopiitcal vein. 

PosTERioK. TiLiAL VEIN. — In the fole of the foot 
we havetJiecxteiiial and internal plantar veins, which 
nniting .into tru{iks, accompany the artery be* 
bind the inner ainlu. In its courfe betwixt the foleus; 
and- the tibialis: antigus mufcles, it cannot be called t)ie. 

» 

* /7/I ^ p^ijcna /i.':jvfp r sterna. 
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pofterior tiMal vein ; for it is a iner^ net-work ©f wns 
furronnding the pofterior tibial artery. It receives, 
near its termination, a branch called Soralis, frooi 
the gaftrocnemii and foleus : it terminates in the pop* 
liteal vein* 

Thb Yenje Pirone-e are the vena comites by the 
tibial artery, and are two or three in number. All 
thefe veins have free inofculations with each other. 

The Poplitfal vein. — This vein is formed by the 
three divifionsof deep veins accompanying the mrteriea 
of the leg, and the faphena minor. It lies more 
fuperficial than the artery, and feems to cling round it* 
iU it afcends, however, it twifts round the artery, 
die artery being neareft the bone-*a little above the 
joint it receives the leffer faphena. 

This vein, perforating the tendon of the triceps, 
comes to the fore part of the thigh, dill united to the 
artery : it is now the crural vein. As it afcends it 
gets from behind the artery, fo that in the groin it lies 
nearer the pubes than the artery does : oppofite the 
trochanter minor it receives the internal and external 
circumflex veins, and the Profunda Femoris. About 
an inch below Powpart's ligament the crural .vein re- 
ceives the {aphena major, and the fmail external pudic 
veins. 

External iliac vein. — ^The femoral vein lying on 
the infide of the artery or nearer the pubis, eaters the 
abdomen under the femoral ligameatf and paffing by the 
(ide of the Pfoas mulcle becomes tiie external iliac vein. 
It receives feveral leffer veins jufl within the ligament 
particularly the epigaftric vein from the mufcles and 
integuments of the bcUy» and the veins accompanying 

8 the 
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the artefia dircumfiexa ilii. The external iliac vein is 
joined by the HYPOGASTRIC vein which afcends from 
the pelvis. It requires no minute defcription ; it anfwers 
to the diftribution of the hypogaftric artery. This 
ivhich is the internal iliac joining the trunk from the 
thigh forms the common iliac vein. 

Vena cava abdominalis*. — A little lower than 
the bifurcation of the aorta, the right and left common 
iliac veins unite. By this union they form the vena cava. 
This vein afcends upon the right of the aorta. It receives 
fewer branches than would naturally be imagined^ be* 
caufe the veins of the vifcera take their courfe by the 
porta into the liver. It receives the lumbar veins the 
fpermatic veins, the renal, fuper-renal, and phrenic, 
veins. Pafling upward it is received into its appropriate 
fofla in the liver, and (eceding a little from the fpine it 
receives the ven^k cav^k HEPATiCiE and perforates 
the diaphragm ; entering the pericardium it expands 
into the great finus, or right auricle of the heart. 

Renal vEiNsf* — Thefe veins are lefs irregular than 
th< arteries of the kidney, which relation of the veins 
and arteries is uncommon. From the relative (ituation 
of the kidneys to the cava it is evident that the right 
vein mud be fhort ; the left comparatively longer and 
taking a courfe from the kidney over the aorta ^. 

Supra-renal veins. — Thefe little veins are like 
the arteries in their courfe. The right one enters fome* 

* Vena Cava inferior* 

f Emulgenc veins. 

X The Reuul veins however fometimes vary in their number^ 
the right being double or triple^ the left even fometimes in four 
branches. 

Vol. IV. B b times 
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times into the vena cava, fometimes into the renal vein. 
The left fometimes receives the phrenic vein of that 
fid^ and enters into the renal vein. 

Spermatic veins. — Of the general diftribution of 
thefe veins nothing need be faid, after looking to the 
defcription of the arteries ** 

The Vena Fortse has been already deferibed in the 
fecond volume. 

* See p. 189* 




OF THE TEETH. 



Jl HERE is naturally an inclinatioa in the author of 
a fyftem to amplify Tome particular fubjeds, and to 
abridge, or beftow lefs attention, on others which may 
to him appear lefs interefting or curious. To retrain 
this tendency has been the mofl irkfome talk which 
I have felt in completing the prefent work. The 
growth and (Irudure of the teeth forms an elegant 
and interefling fubje^t of enquiry } and it is difficult to 
concentrate the view of it fo as to be confident with 
the arrangement of a fyftematic work. 

As the general nature and ufe of the teeth are fufB* 
ciently underflood, there can be little objedion to our 
beginning the prefent fubjeft with confidering the ftruc- 
ture of the human teeth. 



Of the structure of the teeth. 

A tooth confifts of thefe parts. — In the firll place, 
the ENAMEL, a peculiarly hard layer of matter com- 
poGng the furface of the body of the tooth. The 
internal part, body, or fubftance of the tooth, is lefs 
iloney and hard than the enamel, but of a 6rmer 
(truflure and more compact than common bone. la 
regard to the form of the tooth, we may obferve that 
it is divided into the crown, neck, and fangs, or roots 
Bb 2 of 
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of the tooth, which go deep into the jaw. There is a 
cavity in the body of the tooth, and the tube of the 
fangs communicates with it. This cavity receives 
veflfels for fupplying the remains of that fubftance 
upon which the tooth was originally formed. The 
roots of the teeth are received into the jaw by that 
kind of articulation which was called gomphofis* 
They are not firmly wedged into the bone, for, in 
confequence of maceration, and the deflrudion of the 
foft parts, the teeth drop from the fcuU. There is 
betwixt the tooth and its focket in the jaw a common 
periofteum. 

Of the ENAMEL. The furface of a tooth, that 
which appears above the gum, is covered with a very 
denfe hard layer of matter, which has been called the 
enamel. In this term there is fome degree of impro* 
priety, as aiTimilating an animal produftion with a 
vitreous fubftance, alihcupjh the enamel very widely 
differs from the g-^-Vy iVaclure when broken. This 
matter beftows the moil eifential aiialitv ofhardnefson 
the teeth ; but it is probably ufeful in another way, 
being inienr.cJiaie betwixt the central bony part of 
the tooth, v.Iiich has \\U^ and is fubjcct to difeafe, 
and matter al^c^^.ther lore'qn to the living body. 
When the en^-r^el is brc!;cn oiT, and the body of the 
tooth expofed, i: quickly decays. 

The enamel is the hardcll pro.'uclion of the animal 
body. It ftrikes n:e with iicel : in churcl-jard fculls 
it is obfeived to rc:i:l decay when the centre of the 
tooth has fallen iiuo duft. It has been found that the 
component pans of the tnaniel arc nearly the fame 

with 
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With thofe of bone : in bone the phofphate of lime is 
depofited on the membranes, or cartilage, but this 
hardening matter of bones is a fecretion from the 
veffels of the part, and is accumulated around the 
veffels themfelves : it is ftill within the controul of their 
aftion, and is fufferinp; the fucceffion of changes pecu- 
liar to a living part. But, in the enamel, the phofphate 
of lime has been depofifed in union with a portion of 
animal gluten, and has no vafculaiity, nor does it fuflfer 
any change from the influence of the living fyftem. 
Although the hardening matter be principally phof- 
phate of lime, a fmall proportion of the carbonate of 
lime enters into the compofition both of bone and of 
enamel. 

Although we call the earthy depofit the hardening 
matter, yet it is the union of the glutinous matter 
which beftows the extreme hardnefs, for, when the 
tooth is as yet within the jaw, and in an early (lage of 
its formation, the depofition is foft, and its furface 
rough ; but, by a change in the furface, which throws 
out this fecretion, the firft depofition is penetrated with 
gelatinous fecretion, which, either by this penetration 
(imply, or by caufing a new appofition of its parts, 
(itsftrufture indeed looks like chryftallization,) beftows 
the denfity and extreme hardnefs on this cruft. When 
an animal is fed with madder, the colouring matter 
coming, in the courfc of the circulation, in contaft 
with the earth of bone, is attracted by it, and is de- 
pofited upon it in a beautiful red colour. This colour- 
ing matter penetrates more than injedion can be made 
to do in the dead body; and, as by this ptocefs of 

B b 3 feeding. 
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feeding, the enamel is not tinged, we have a convindng 
proof that the vafcular fyftem has no operation on the 
enamel after it is formed. 

From the compofition of the enamel, we muft be 
aware of .the baneful eflfefls of acidulated wafiies and 
powders to the teeth : they diflblve the furface, and 
give a deceitful whitenefs to the teeth ; they erode the 
furface, which it is not in the conftitution of the part 
to reftore. 

Of th£ central bony part of the tooth. 
The chemical compofition, and the manner of combi- 
nation of the matter forming the central part of the 
tooth, and of the fangs, is fimilar to the other bones of 
the body ; but when we examine the hardnefs and the 
denfity of the tooth, and fee that it is not even porous, 
or apparently capable of giving paiTage to veflels, we 
doubt of its vafcularity, and are apt to fuppofe that it 
holds its conna£Uon with the living jaw-bone by fome 
other tenor than that of veflels, and the circulation of 
the blood through it. I mud acknowledge that the 
difficulty in deciding on the vafcularity, and degree of 
vitality which the teeth poifefs, appears to me fo great, 
that I (hall at prefent venture to give no decided 
opinion. The vafcularity of the periofteum, which 
furrounds the teeth and veifels which enter by the 
fangs to the cavity of the teeth, feemed to (hew a 
fedulous care to fupply the tooth plentifully with blood. 
As this part of the tooth has often been coloured by 
feeding young animals with madder, the reverfe of that 
experiment, which convinces us there is no circulation 
in the enamel, (hould fatisfy us that there is blood 

circa* 
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circukting through the body of the tooth, and that it 
undergoes the fame changes by abforption which the 
other bones are proved to do ; but there expcritnents 
may have been made while the teeth were forming by 
the depofition from the pulp, and of courfe ihey niii;ht 
Ij« coloured without the experiment affording a fair 
proof that the circulation continues in the tooth aiier 
it is formed. If it be proved that the aduh teeth, or a 
fully formed tooih yet within the jaw, are uniformly 
tinged with the madder, we muft without referve con- 
clude, that the economy of the teeth is in all refpeQ* 
like that of the common bones. 

The teeth undergo changes of colour in the living 
body, to which it would appear they could not be 
liable as dead matter. They become yellow, tranf- 
parent, and brittle with old age; and when a tooth has 
been knocked from its focket, and replaced, dentids 
have obferved that it lofes its whiteneft, and aflumes a 
darker hue. 

The abforption of the roots in confequence of the 
caries of the body of the tooth, and the abforption of 
the fangs of the deciduous teeth, are further alleged in 
proof of their vafcularity ; not only the preffure of the 
rifmg tooth on the fangs of the temporary teeth will 
caufe an abforption of the latter, but the fangs of the 
temporary teeth will wafle and be abforbed, fo as to 
drop out without the mechanical preffure of the per. 
manenl icerh, and before they have advanced to be in 
cobtaft with the former. 

The teeth feem acutely renfible,but a tittle cooCdera* 
V tion teaches us that the hard fubftance of the teeth is 
H not endowed with fenftbility, and that it mult be the 
H B b 4 remaiiu 

mk 



37^ APPENDIX. 

remains of the vafcular pulp, prefently to be defcribedji 
occupying the centre of the tooth, which being fupplied 
with nerves, gives the acute pain in tooth-ach. It 
is as a medium communicating or abflraAing heat, 
that the tooth itfelf feems to give pain. When wrought 
upon by the dentid, no fenfation is produced unlefs 
the tremor be communicated to the jaw, or unlefs the 
abrading, or cutting inftruments, be fo plied as to heat 
the tooth ; then an acute pain is produced from the heat 
communicated to the centre ; and fo, extremely cold 
fubdances, or liquids, taken into the mouth, ilill pro- 
duce pain, from the cold afie^ing the pulp of thq 
tooth. 

As living parts, the teeth have adhefion to the peri* 
odeum, and are connected with their internal pulp ; 
but when they fpoil, and are eroded, the difeafe fpreads 
ijiwardly, probably deftroying the life of the bony part 
of the tooth, the progrefs of which difeafe is marked 
by a change of colour penetrating beyond the caries 
towards the centre of the tooth. When this difcoloura- 
tion has i cached the inicrual furface, the pain of tooth- 
ach is excited, ihe pulp, valcular and fupplied with 
nerves, inflames, from a wapt of accordance with the 
altered date of the tooth, juft as the dead furface of a 
bone will inflame the central periodeum and marrow. 
The extreme pain produced by this date of the tooth 
probably proceeds from the delicate ^^d fenfible pulp 
fwelling in the confinement of the cavity of the tooth. 

In caries of the teeth, the body of the tooth is difr 
covered deep in its fubdance long before the pulp of 
the central cavity is expofed by the progrefs of the 
carles. No exfoliation, or exodofis, takes place upon 

that 
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that part of the tooth which is above the gum, which 
may be owing to the mere compadnefs of the oiSfic 
depofitions, for we know that the bones of greatefi: 
denfity are the mod apt to yield altogether to difeafed 
aAion, and die, inftead of throwing oiT their furface, 
in exfoliauons, or taking any other variety of difeafed 
action. 

In the further conflderation of this fubjed, there are 
circumftances which will make us doubt of there being 
vafcular adion in the teeth, and perhaps incline us to 
believe that they pofTef^ a lower degree of life, and are 
lefs fubjed to change than other parts. Suppofmg the 
bony part of the tooth to be vafcular, and to poflefs 
the principle of life, is not the firm adhefion and c6n« 
ta£t of the enamel to the body of the tooth a curious 
inftance of a part deftitute of life adhering to the fur- 
face of 9 living part, without producing the common 
eSeds of excitement and exfoliation, or inflammation, in 
the latter ? Is the enamel, though not a vafcular part, 
poflefled of fome quality which didinguiihes it from fo- 
reign matter, or is the bony part of ihe tooth poflefTed 
of ib low a degree of vafcular adion, that it is not excited 
by the contad and adherence of the enamel ? We mufl: 
fuppofe that fome accordance fubfids between them 
from what is obferved to be tbeefi'edl of the lofs of the 
enamel, for then the bone of the tooth fpoils rapidly, 
and becomes carious. 

In rickets, and molities ofllum, and other difeafes of 
debility in which the body waftes, or the growth is 
retarded, the growth of the teeth is not retarded in the 
pne cafe, nor is the grown teeth altered in their form 
or properties in the other. This appears to me to 

fupport 
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fupport the idea of there being a diftindion in the 
ecoaomy between the manner of the formation of the 
teeth, and of common bone. The eflPeAs which we 
perceive in the bony fyftem under thefe difeafes, are 
produced by a preponderance of the abforbents over 
the aftivity of the fecreting vefleU ; while in the teeth 
no fuch eSeCt can take place if they are formed by a 
depofition of bony matter which is not re-abforbed, 
nor undergoes the revolution of depofitien and re- 
d)forption9 as in other parts of the body is the cafe. 
Accordingly we find in rickets, and the molities offium, 
where the hardeft bone yields, where the jaw-bone itfelf 
is diftorted or altered in its form, that the teeth remain 
diftinguiflied for their fize and beauty ; and in rickets 
the teeth are large, and perfectly formed, while the 
jaws are dinted and interrupted in their growth. The 
confequence of this is, that the teeth form a larger 
range than the jaw, and give a chara£teriftic protu- 
berance to the mouth. 

The roots of the teeth are fometimes found enlarged, 
diftorted, or with exoftofis formed upon them. Again 
the cavity of the tooth is found to have been filled up 
with the formation of new matter, or around the fangs 
we often find a fmall fac of pus, which is fometimes 
drawn out in extrafting the tooth. Neverchelefs, in 
thefe examples of difeafe, there are no unequivocal 
marks of vafcular a£tion in the teeth ; the unufual 
form, or exoftofis of the roots, is produced by an ori- 
ginal defed in the formation. The filling up of the 
cavity of the tooth is caufed by the refumed offific 
a£Uon of the pulp in confequence of the difeafe and 
deftru£tion of the body of the tooth } and the abfceflfes 
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vhich furround the fangs are caufed by the death of 
the tooth, in confequence of which it has loft lis fym- 
pathy with the furrounding Uving parts, and become* 
a fource of irritation like any other foreign body. 

We muft conclude, that the whole phenomena dif- 
played in the formation, adbefion, and difeafes of the 
teeth, fliow them to be poflefled of Ufe, and that they 
have a correfpondence, or fympaihy with the furround- 
ing parts. But are we prepared to acquiefce in the 
opinion of Mr. Hunter, that they poffefs vitality while 
yet ihey have no vafcular afiion within them ? We 
naturally fay, how can fuch vitality exift independently 
of a circulation f But there are not wanting examples 
of an obfcure and low degree of life exiiting in animals' 
ova, or feeds, for feafons without a circulation ; and if 
for feafons, why not for a term of life? We never 
obferve the animal economy providing fuperfluoufly^ 
and fmce there ts no inftance to be obferved in which 
the teeth have (hown a power of renovation, why 
(hould they be poflefled of vafculariiy and adion to oo 
ufefut end ? All that feems necelfary to them is, that 
they (hould 6rmly adhere without ading as a foreign 
and extraneous body to the furrounding parts, and 
this* vitality without vafcular adion, feems calculated 
to provide. 



Of the formation and growth op the teeth, 

L In the jaws of a child newly bom, there are con- 

I * tained two fet of teeth as it were in embrio : the deci- 
duous, temporary, or milk teeth ; and the permanent 
teeth. The neceffiiy for this double fet of teeth 
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evidently is to be found in the incapacity of alteration 
of fbape or fize in the teeth as in other parts of the 
body; the fiiialler teeth, which rife firft, and are 
adapted to the curve and fize of the jaw-bone of an 
infant, require to be fucceeded by others, larger, 
ftronger, and carr)'ing their roots deeper in the jaw. 

Each tooth is formed in a little fac, which lies be- 
twixt the plates of bone that form the jaw-bone of the 
foetus, or child, under the vafcular gum, and conne£led 
with it. 

When we open one of thefe facs at an early period 
of the formation of the tooth, a very curious appear- 
ance prefents iifelf : A little (hell of bone is feen within 
the fac, but no enamel is yet formed. Upon raifmg 
the (hell of bone, which is of the fliape of the tooth, 
and is the outer layer of the bony fubftance of the 
tooth, a fofc vafcular ftool, or pulp*, is found to have 
been the mould on which this outer layer of oiTific 
matter has been formed ; and a further obfervation 
will lead us to conclude that this bony and central 
part of the tooth is in the progrefs of being formed by 
fucceflive layers of matter thrown out from the furface 
of this vafcular pulp ; though many have explained the 
formation of the tooth, by fuppofing that the layers of 
this pulp were fucceffively oflified. 

If we now turn our attention to the ftate of thofe 
teeth which we know to be later of rifing above the 
gum, we (hall (ind the oflification (lill Icfs advanced, 
and a mere point, or perhaps feveral points of the 
depofited matter on the topipf the pulp. 

• Le noyau, la coquc, or le germe de la dent, by the French 
authors. 

The 
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The pulp, or vafcular papilla on which the tooth is 
formed, has not only this peculiar property of offifica- 
tion, but, as the period of revolution advances, where 
it forms the rudiments of the molares for example, its 
bafe fplits fo as to form the mould of two, three, or four 
fangs, or roots ; for around thefe divifions of the pulp 
the oiiific matter is thrown out fo as to form a tube 
continued downward from the body of the tooth. 
Gradually, and by fucceflive layers of matter on the 
infide of this tube, it becomes a ftrong root, or fang, 
and the bony matter has fo encroached on the cavity, 
that only a fmall canal remains, and the appearance of 
the pulp is quite altered, having ihrunk in this narrow 
fpace. 

We have faid that the tooth forming on its pulp, or 
vafcular bed, is furrounded with a membrane giving 
the whole the appearance of a little fac. This mem- 
brane has alfo an important ufe. It is vafcular alfo as 
the pulp is, but it is more connefted with the gums,, 
and receives its veffels from the furface, while the pulp, 
lying under the fliell of the tooth, receives its blood- 
veffcls from that branch of the internal maxillary artery 
which takes its ccurfe in the jaw. 

The enamel is formed after the body of the tooth 
has confiderably advanced towards its perfeft form. It is 
formed by a fecretion from the capfule, or membrane, 
which invefls the teeth ^, and which is originally con- 
tinuous with the pulp. The enamel is thicker at the 
point, and on the body of the tooth, than at its neck. 
Mr. Hunter fuppofed that the capfule always fecreting, 

* This outer (ac h:is been called chorion, from the numerous 
vcfTcls dillributcd upon it. See Hcriffant. 

2 and 
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and the npper part of the tooth bdng formed firft, 
it would follow of courfe that the point and body of 
the tooth would be covered with a thicker depofition ; 
but it rather appears that the part of the fac oppofite to 
the upper part, and body of the tooth, has a greater 
power of (ecretingy being in truth more vafcular and 
fpongy, for the whole of the body of the bony part 
of the tooth is formed before the enamel invefts the 
tooth. 

We are indebted to M. Heriflant for much of the 
explanation of the manner in which the enamel is 
formed* He defcribes the lac *» its attachment to the 
pulp, and to the neck of the teeth,-— as the tooth 
advances to its perfed form, the fac alfo changes. At 
firft it b delicate and thin, but it thickens apace. And 
be aflerts, that if after this progrels is begun you examine 
the inner furface of it with a glafs, you will percdve it 
to be compofed of little veficles in regular order, and 
which fometimes have a limpid fluid contained in them. 
This liquid exuded upon the furface of the teeth he 
fuppofes to form the enamel. He explains alfo how 
this fac, originally invefting the body and neck of the 
tooth, being pierced by the edge of the tooth, and the 
tooth rifing through it, is inverted, and by dill keeping 
its connection with the circle of the crown of the tooth, 
rifes up in connection with the gum, and in fome de- 
gree forms the new gum which furrounds the tooth. 

Succeeding authors have found this membrane 
double. We may examine it moil fuccefsfuUy, fays 
Mr. Hunter, in a new-born child, and we find it made 
up ot two lamellacj an external and an internal j the 

* ReiTemble alTez a une petite bourfc ferxnee. 

external 
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external is foft and fpongy, without any veflels ; the 
other is much firmer, and extremely vafcular, its veflels 
coming from thofe that are going to the pulp of 
the tooth. He adds, that while the tooth is within 
the gum, there is always a mucilaginous fluid like 
the fmovia in the joints between this membrane and 
the pulp of the tooth. 



Of the growth of the second set of teeth, 

AND the shedding OF THE FIRST, SET. 

The firft, or deciduous fet of teeth, being adapted 
only for the jaws of a child, are deftined to be flied^ 
and to give place to the adult> or permanent fet of 
teeth. Accordingly, in obferving the progrefs of the 
formation of the firft teeth, the rudiments of the fecond 
may alfo be feen in the foetus of the feventh or eighth 
month ; and in the fifth and fixth month after birth, 
the oflification begins in them. The rudiments of the 
permanent teeth may be obferved even when the fac 
is very fmall, and appear like a filament ft retching up 
to the neck of the fac of the deciduous teeth. Thefe 
facs lie on the inner fide of the jaw-bone^ and when 
further advanced, the necks of the two facs, (both as 
yet under the gum,) are united j but when the firft 
teeth are fully formed, and have rifen above the gum, 
the alveolar procefles have been at the fame time 
formed around them, and now the fac of the perma- 
nent teeth have a conneftion with the gums through a 
fmall foramen in the jaw-t>one, behind the fpace through 
which the firft teeth have (hot. 

The 
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The opinion now entertained, that the fecond fet of 
teeth puflics out the firft, is very erroneous, for the 
change on the deciduous and the growing teeth feems 
to be influenced by laws of coincidence indeed, but 
not of mechanical adtion. Sometimes we obferve the 
falling tooth wafted at the root, or on the fide of the 
fang, by the preflure of the rifing tooth. Now here 
we fhould fuppofe that the newly-formed tooth (hould 
be the mod apt to be abforbcd by the preflure of the 
root of the deciduous tooth, did we not recollect that 
the new tooth is inveftcd with the hard enamel, while 
the preflure on the other acts upon the bony root. 
But there is more than this in the phenomenoti of the 
(bedding of the teeth, for often the fang is wafted while 
the tooth adheres only by the gum, and the permanent 
tooth has made little progrefs in its elevation, and has 
not prefled upon it. This decay and wafting of the 
fangs of the teeth looks more like a fatisfaclory proof 
in fupport of their vafcularity, than any other change 
to which they are fubjeft. 

Yet there feems to be no reafon why we (hould not 
fuppofe, that as the rudlment5> uf the teeth rife into 
action at a particular time, and form the bony centre 
of the tooth, this fonna:ion ftiould be effefted by 
fimilar laws; that at a particular period the tooth 
CioulJ decay, and that the decay of the tooth fhould 
begin with the deftruction of the fangs. Neither can 
I refift the belief ihat the bony part of the tooth has a 
tendency to diifolution independently of a circulation 
of blood through it, or of an internal adtion of veffels, 
and that as the roots wafte, the furrounding vafcular 
parts abforb its fubftancc. 

It 
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It IS no proof of the firft fet bdng puthed out by the 
fecond fet of teeth, that if the permanent teeth do 
not rife, the firft will remain, their roots unwafted 
and firm even to old age ; for (till I contend that there 
is an agreement and coincidence betwixt the .teeth in 
their changes, and alfo in the alveoli, by which they 
are furrounded; but this is not produced by the pref- 
fure of the rifing teeth. When a dentift fees a tooth 
fitted out of the proper line, and draws it, and finds 
that he has made the miftake of extra^ing the adult 
tooth, letting the milk tooth remain, he mud not ex-^ 
pe£t that the milk tooth will keep its place, for the 
contrary will happen, it will in general fall out. 

The old and the new teeth are lodged in diftinfb 
compartments of the jaw-bone, and what is more 
curious, their alveoli are diflind, for as the roots of 
the firfl teeth decay, their alveolar procefles are ab- 
forbed^ while again, as the new teeth rife from their 
deep feat in the jaw-bone, they are accompanied with 
new alveoli • ; yet thefe alveoli are not fufficient to 
fupport the teeth, for we find that the teeth will remain 
long perfeft while they uniformly retain their relative 
pofirion and number, but when one falls, the reR more 
quickly decay; and the chief art of the dentift ia 
fhifting the feat of the teeth, is gradually to pufh them 
along the jaw notwithftanding thefe bony partitions 
and procefles, fo as to bring them into equal and 
feemly lines. 

No circumftance can better illuftrate how perfeft 
the dependence of the alveoli is upon the teeth, than 
that of their being thrown off with tbtHn in extenfive 

• Mr. Hunter. 

Vol- IV. C c exfoUa* 
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exfoliations. I have t fpecimen of thi^ in my collec- 
tion, where the whole circle of the alveolar proceflea 
and teeth is thrown off. This happened after the 
confluent fmall-pox. I think I recoiled a fimilar cafe 
occurring to Dr. Blake. In thofe tumors which arife 
from the alveoli and gums, filling the mouth with a 
cancerous mafs, and foftening the upper part of the 
jaw, there is no eradicating the difeafe but by takiog 
zy/^ the whole adventitious part of the jaw which 
belongs to the teeth, and leaving only the firmer bafe. 
But even this operation will be too often unfuccefsfnL 

When a tooth is loft, it appears as if the fpace it 
occupied were partly filled up by an increafed thickneb 
of the adjacent teeth, and partly by the lengthening of 
that which is oppofite: indeed^ this appearance has 
been brought as a proof of the continual growth of 
teeth. But there is a fallacy in the obfervation ; for 
when the fpace appears to have become narrow by the 
approximation of the two adjacent teeth, it is not 
owing to any increafe of their breadth, but to their 
moving from that fide where they are well fupported 
to the other fide where they are not. For this reafon 
they get an inclined direction ; and this inclination 
may be obferved in feverai of the adjoining teeth ♦. 

The tranfplanting of teeth prefents another very 
interefting phenomenon. A tooth recently drawn, 
and placed accurately into a focket from which one 
has been taken, will adhere there : nay, it will even 
adhere to any living part, as in the comb of a cock. 
This, however, proves nothing further than what all 
allow, that the tooth poflefles vitality, for after a time 

* Mr. J. Hunter. 
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it will not adhere ; it has become a dead part, and the 
living fubftance refufes to coalefce with it. Again, 
and in oppofition to this, is it not very extraordinary 
that the teeth may be burnt by chemical agents, or 
the a£tual cautery, down to the centre, and yet retain 
their hold ; or that the body of the tooth may be cut 
off, and a new tooth fixed into it by a pivot ? Had 
the teeth any vafcular aftion, this torturing -would 
caufe re-a£Uon and difeafe in them. Sometimes the 
mod terrible effefls are produced by thefe operations, 
as tetanus, abcefs in the jaws, &c. ; but this happens in 
confequence of the central nerve being bruifed by the 
wedging of the pivot in the cavity of the tooth, or by 
the roots of the teeth becoming, as dead bodies, a 
fource of irritation to the furrounding fockets. 

The difeafe produced by the tranfplanting of teeth 
has not been fatisfaAorily explained, though the in« 
veftigation would throw confiderable light on the 
phyfiology of the teeth, and be in itfelf of practical 
ufe. 

About a month after tranfplanting the tooth, and 
after it has taken perfeft adhefion, the difeafe has 
appeared. An ulceration is perceived in the gum and 
jaw ; or the gum fhrinking and wafting by ulceration, 
leaves the tooth and alveoli bare. Soon after, blotches 
appear on the (kin ; and fometimes ulcers in the throat. 
—In fome cafes, this difeafe has been cured without 
mercury, and in others, feems only to have yielded to 
the mercureal courfe. Mr. Hunter entertained the 
opinion that it was not venereal, but a diftinfi: difeafe ; 
and I find that Richter fuppofes there are two dif* 
eafes produced, the one venereal, and the other a 

C c 2 peculiar 
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peculiar aSe£lion. Others have fuppofed that this is 
not a difeafe propagated from the one perfon to the 
other, but produced by the combination of the living 
principle of two didinfl fyftems ! In fhort, the cafe 
does not feem to be well underftood. Suppofing it to 
be the venereal difeafe thus propagated, (and this is 
the mod likely fuggeftion,) then it does not appear that 
vre fhould confider it as an inoculation of the matter of 
the difeafe, but of apart long contaminated, ingrafted : 
and in this view it will probably be found neceflary to 
continue the plan of cure as for an old afiedion, and 
not for the recent difeafe. 

We may conclude that the teeth are peculiar in 
their fubflance and flrufture, in the manner of their 
growth and nutrition ; and, as they arc diftinfl: from 
the other bones of the fyftem in their form and con- 
nections, fo are they in their more effential qualities. 

Of the gums. — The necks of the teeth are fur- 
rounded by the gums, a red, vafcular, but firm fub- 
Itance which covers the alveolar procefles. To the 
bone and to the teeth the gums adhere very ftrongly, 
but the edge touching the teeth is loofe. The gums 
have little fcnfibility in their healthy and found ftate; 
and by madication, when the teeth are loft, thev 
gain a degree of hardnefs which proves almoft a fub- 
ftitute for the teeth. The ufe of the gum is chiefly to 
give firmncfs to the teeth, and at the fame time, as 
Mr. Hunter obfervcs, to give them that kind of fup- 
port which breaks the jar of bony contaft. Like the 
alveolar proccfs, the gums have a fecret connexion 
with the ftate of the teeth. Before the milk-teeth 
appear, there is a firm ridge which runs along the * 

gums, 
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gums *, but this is thrown off, or waftes with the rifing 
of the teeth: and as the teeth rife the proper gums 
grow, and embrace them firmly. The gum is firm, and 
in clofe adhefion, when the teeth are heahhy ; loofe, 
fpongy, or fhrunk, when they are difeafed. The only 
means of operating upon the general ftate of the teeth 
is through the gums ; and by keeping them in a ftate 
of heahhy aftion by the brufli and tinflures, the dentifl: 
fixes the teeth, and preferves them heahhy ; but when 
they are allowed to be loofe and fpongy, and fubjeft to 
frequent bleeding, (which is improperly called a fcor- 
butic ftate,) the teeth become loofe, and the gums 
painful. If a healthy tooth be implanted in the jaw, 
the gum grows up around it, and adheres to it ; but 
if it be dead or difeafed, the gum ulcerates, loofens, 
and (hrinks from it ; and this Ihrinking of the gums 
is foon followed by the abforption of the alveoli. 

From the diforder of the teeth, the gums are fubjeft 
to many difeafes ; fome of them troublefome, fome 
dangerous, or at Icaft giving rife to dangerous difeafes. 
They fwell from tooth-ach and inflammacian of the 
centre of the tooth (parulis), or form tumors from the 
fide of the tooth (epulis). Often fuppuration follows 
thefe fwellings ; and the matter making its way by the 
fide of the jaw, and deftroying the alveoli, troublefome 
fiftulae are the confequence. The accumulation of 
tartar on the teeth is the caufe of an ulceration and 
wafting of the gums, in the end very injurious to the 
teeth. The foft, fpongy, and bleeding tumors which 
arife from the gums^ are in fact difeafes of the bone, 

• See Hcrifliint. 
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or rather the peculiar charaderiftie of the difeafe of the 
alveoli and of the cancelli of the jaw-bone ; and can-* 
not be cured but by a pradice which reaches to the 
root and origin of the difeafe* 

Of th£ first and second set of the teeth. 

Before we obferve the claffing of the adult teeth, we 
mud attend to the two fets of teeth, the infantine or 
deciduous teeth, and the adult or permanent teeth. 

The firft fet of teeth are twenty in number : thefc 
are divided into three claflfes; the incisores, four in 
each jaw ; the cuspidati, two in each jaw ; and the 
MOLARES, four lu uumbcr in each jaw. 

The teeth df a child generally appear in this order : 
firft the central incifores of the lower jaw pierce the 
gum. In a month after, perhaps, their counterparts 
appear ia the upper jaw. Thefe, in a few weeks, are 
fucceeded by the lateral incifores of the lower jaw ; 
then the lateral incifores of the upper jaw. The growth 
of the teeth is not after this in a regular progreffion 
backwards, for now, inftead of the cufpidati, which 
are immediately lateral to the incifores, the anterior 
molares of the lower jaw flowly lift their white furface 
above the gum about the fourteenth or fifteenth month. 
Now the cufpidati pierce the gum ; and, laftly, the 
larger molares make their appearance, the teeth of the 
lower jaw preceding thofe above. The laft tooth does 
not rife till the beginning of the third year. 

The teeth do not always cut the gum in this order ; 
it is only the more regular and common order. When 
the teeth appear in irregular fucceffion, more irritation 

and 
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* 

and pain, and more of thofe fymptoms . which are 
ufually attributed to teething, are faid to accompany 
them> an opinion which I believe to have arifen from 
fome cafual obfervations* 

The deciduous fet of teeth terminates with the rifing 
of the fecond molaris; for the third molaris being 
formed about the eighth year, when the jaw is advanced 
towards its perfect form, is not (hed, but is truly the 
firft permanent tooth. The molares of the aduh are 
properly the permanent teeth (immuta^iI'Es), for all 
the others are deciduous, and are replaced by the 
adult fet ; yet we mud recoiled that, in oppofition to 
Albinus, in this arrangement, it is more common to 
fpeak of the whole fet of the adult teeth as the immu^ 
iabiles. 

In the fixth and feventh years the jaws have fo mach 
enlarged, that the fir ft fet of teeth feems too fmall^ 
fpaces are left betwixt them, and they begin to fi^ll 
out, giving place to the adult teeth. But the fheddin^ 
of the teeth is by no means regular in regard to time % 
the child is already no longer in a flate of nature, and 
a thoufand circumflances have fecretly affeded the 
health and growth. The teeth even fall out three 
years earlier in one child than in another : nay, fo fre- 
quently are fome of them retained altogether, that it 
would appear neceflary to be aflured of the forward 
ftate of the adult tooth before the tooth of the firfl fet 
ihould be thoughtlefsly drawn. 

The jaw-bones are ftill fo fmall, that the fecond 
fet of teeth muft rife ilowly and in fucceflion, elfe 
they would be accumulated into too fmall a circle, and 
of courfe turned from their proper diredlion. 

The 
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The mcifores of the under jaw are loofe commoRly 
vhen the anterior of the permanent molares are thruft- 
ing up the gum. Th« permanent central incifores foon 
after appear, and in two or three months thofe of the 
upper jaw appear. In three or four months more the 
lateral incifores of the lower jaw are loofened, and 
the permanent teeth appear at the fame time the ante- 
rior moires have appeared. The lateral incifores of 
the upper jaw follow next; and, in from fix to twelve 
months more, the temporary molares loofen, the long 
£mgs of the cufpidati retaining their hold fome time 
longer. 

The anterior molares and the cufpidati falling, are 
fiicceeded about the ninth year1:>y the fecond bicuf- 
pides and the cufpidati. The pofterior bicufpides take 
the place of the pofterior molares about the tenth or 
eleventh year. The fecond permanent molares do not 
appear for five or fix years from the commencement of 
the appearance of the permanent teeth. The lad of the 
molares, or the dens fapientiae, appears from the fif- 
teenth to the twentieth, or even to the twenty-fifth year. 

Classes of the adult teeth. 

The teeth at full maturity are thirty-two in number *, 
and they are divided into thefe claffes, incifores^ cufpi^ 
datiy bicufpidi^ and molares. 

The incifores are eight in number, four in each 
jaw : they are of the Cmpleft form, their edges are 
even, and laterally they contrad equally to the neck: 
they are gibbous, forward, and ilightly concave on 

? From twenty-ci^hi to tiiirty two in niunbcr. — Hunter. 
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the infide; their roots are (imple. The incifores of 
the upper jaw are larger and ftronger ; thofe of the 
lower jaw are fmaller, neater, and for the moft part 
evenly fct, while the teeth of the upper jaw are more 
frequently irregular from being crowded together. 

The cufpidatif are four in number, one lateral to 
the incifores of each jaw. They are ftronger than the 
laft in their form ; thicker at their bafe : in the gum 
more convex forward, and terminate with a notched 
central point. In general, and particularly in the lower 
jaw, they projeft further than the other teeth ; then: 
roots are finglc and long ; they ftand betwixt the inci- 
fores and grinders in form as in place, for they feem 
neither perfeftly adapted to cut like the incifores, nor 
for grinding. *' We may trace in thefe teeth," fays 
Mr. Hunter, " a fimilarity in fliape, fituation, and ufc, 
from the moft imperfeft carnivorous animal which we 
believe to be the human fpecies, to the moft perfeft 
carnivorous animal, the lion/* 

Next in order from the fymphyfis of the jaw rife the 
bicufpides, the fourth and fifth teeth. Thcfe are eight 
in number, and accurately refemble each other. Taking 
one, we may obfcrve that it is flattened laterally, 
anfwering to the flat fide of the root, and that it ter- 
minates in two acute points : the internal of thefe points, 
even when not worn down, is the leaft. The fecond 
bicufpes is often wanting. The bicufpides are very 
often called the anterior grinders. Their roots are 
fingle, or appear like two fangs united j or the firft 
bicufpes has in general two fmall fangs, or is rather 

* Dtntts caninif the eye teeth, from their place of original 
iodgemenc in the upper jaw. 
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forked ; the others feldom more than one. Their roots 
are oftener curved than thofe of the other teeth. 

The firft and fecond grinders are nearly alike. The 
body of thefe forms almoft a fquare ; generally five 
points proje£t from their grinding furface, which makes 
an irregular cavity in the centre: often fome leflfer 
tubercles^ or points, are to be obfcrved at the bafe of 
the larger ones. The neck of the tooth is but little 
contrafted. There are two fangs, one foreward, the 
other backward, with their edges turned outward ; their 
extremities are broad, often bifurcated, and fhorter 
than thofe of the bicufpides. There are two cavities 
to each fang leading to the general cavity in the body 
of the tooth. The fangs at their middle part are 
generally bent a little backward. The upper grinders 
have three diverging fangs, and they are more pointed, 
and have but one canal. They are diredly under the 
floor of the maxillary finus. 

The jaw acquires its full proportion about the age 
of eighteen or twenty, when the third molaris, or the 
dens fapieniia^ makes its appearance. It is fhorter and 
fmaller, and is inclined more inward than the otjiers. 
Its fangs are lefs regular and diftinft, being often 
fqueezed together. From the cufpidati to the laft 
grinder, the fangs are becoming much Ihorter ; and 
from the firft incifor to the laft grinder, the teeth 
fland lefs out from the fockets and gums. 
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II. .i* peroneum r« perincuiii 

7. i— i unecus r. uracbnt 

!• — fffongeofum r. fpoogiofom 

4. /^u/. 
19* fi*' procedentia r. proctdeodc 

7. — myrteformet r. myrtiftrowi 
19. — Falopean r. Falbpean 

I. — > cerrex r. cervix 
13. — veflicles r. vefidet 

I. — cborian r. cborioa 

9. .— cloiTer r. dofer 
at. — gelladnottt r. gdatiaoot 

7* ~cinbrioiiIcur.«iiibf]raalcis 
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